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SECTION 1
INTRODUCTION

This document presents the 2011 periodic State Implementation Plan (SIP) emissions inventory for Washoe
County, Nevada’s maintenance area for carbon monoxide (CO) and the Truckee Meadow’s non-attainment
area for particulate matter less than 10 microns in diameter (PMyg). This inventory documents criteria air
pollutant (CAP) emissions of PMy,, particulate matter less than 2.5 microns in diameter (PM;s), CO, vola-
tile organic compounds (VOC), oxides of nitrogen (NO,), sulfur oxides (SOy or SO,), ammonia (NH3), and
lead (Pb). In addition, if emission factors were available to calculate greenhouse gases (GHGSs) and hazard-
ous air pollutants (HAPs), those pollutants are included as well. All stationary point and non-point sources,
and on-road and non-road mobile sources, which were addressed in the 2008 periodic emissions inventory,
are included in this inventory. Improved methodologies are also used to better quantify emissions for vari-
ous source categories. Any changes in methodologies will be indicated in the categories of concern.

Washoe County is located in the northwestern portion of Nevada and is bordered by California on the west
and Oregon to the north. Within Nevada, Washoe County is surrounded by Carson City, Storey, Lyon,
Churchill, Pershing, and Humboldt Counties. The county encompasses a land area of 6,600 square miles.

Located in the southern portion of Washoe County is the Truckee Meadows. The boundaries of which are
synonymous with the boundaries of the Hydrographic Area 87 (HA 87) as defined by the Nevada Division
of Water Resources. The Truckee Meadows is comprised of three governmental units including the two in-
corporated cities of Reno and Sparks and portions of unincorporated Washoe County. It is a serious non-
attainment area (NAA) for PMy,. See Figure 1-1 for a map outlining Washoe County and the Truckee
Meadows/HA 87 within Washoe County.

In past years, Washoe County, and specifically the Truckee Meadows, has exceeded the National Ambient
Air Quality Standards (NAAQS) for CO, PMyg, and 1-hour ozone (O3). Based on those exceedances, the
Truckee Meadows was considered non-attainment for CO and PMy, and the whole Washoe County was
considered non-attainment for the 1-hour Os.

Ozone

Washoe County was designated a Marginal 1-hour O3 NAA until June 5, 1998, when the EPA revoked the
1-hour O3 NAAQS. On December 20, 2000, the EPA reinstated the 1-hour O3 NAAQS because the pro-
posed 8-hour NAAQS had been challenged in a U.S. Supreme Court case. On June 15, 2004, the EPA re-
scinded the 1-hour Os standard and the 8-hour standard became effective on June 15, 2005. Although
Washoe County was in attainment for the 8-hour standard, it must still submit an 8-hour maintenance plan
for the new 8-hour standard.

Since Washoe County was in attainment for the 8-hour O3 standard for the 2011 emissions inventory year,
this emissions inventory report was prepared for the 8-hour maintenance plan. Because of the regional na-
ture of Og, the boundary for the 8-hour maintenance plan corresponded to the actual border of Washoe
County, which includes HA 87, Incline Village to the west, and unincorporated regions to the east. Washoe
County has exceeded but not violated the 8-hour O3 NAAQS since the new 8-hour standard took effect in
June, 2005.

The peak ozone season for this periodic inventory was determined as outlined in the EPA document, Emis-
sion Inventory Requirements for Ozone State Implementation Plans." This document defines the peak sea-
son as the three-month period during which the highest ozone concentrations occur. It was determined from
reviewing the data for 2009, 2010 and 2011, that the Truckee Meadows experiences elevated Oz concentra-
tions during the summer months; therefore, the months of June, July and August were chosen as the peak

1
U.S. Environmental Protection Agency, Emission Inventory Requirements For Ozone State Implementation Plans (SIPS), EPA-450/491-010,
Research Triangle Park, North Carolina, March 1991.
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0zone season.

Carbon Monoxide

The Truckee Meadows was classified as a moderate CO NAA [CO < 12.7 parts per million] until the 2005
emissions inventory year. The last exceedance of the CO NAAQS was recorded on December 13, 1991.
The Washoe County Health District, Air Quality Management Division (WCHD-AQMD) has since re-
quested and attained CO redesignation to attainment status effective August 4, 2008. Since the Truckee
Meadows was in attainment for the 8-hour CO standard for the 2011 emissions inventory year, this emis-
sions inventory report was prepared for the 8-hour maintenance plan.

The Truckee Meadows CO season was determined by reviewing the ambient air quality data between 1988
and 2011. The consecutive three-month period with the highest measured CO levels was then determined
for each year. In 1988 the data were incomplete, although the highest recorded ambient CO levels were dur-
ing the months of November and December. For each year from 1989 to 2011, the highest CO concentra-
tions occurred during the months of November, December, and January. Therefore, for this inventory, the
emissions from the months of November 2011, December 2011, and January 2011 constitute the peak sea-
son emissions.

Mm

The Truckee Meadows was originally designated as a Moderate PM;o NAA. However, according to the
Clean Air Act Amendments (CAAA) of 1990, if a Moderate area did not attain both the 24-hour and annual
PM1, NAAQS by December 31, 1994, the area should be redesignated to a serious non-attainment area.
The ambient air quality for the Truckee Meadows did not meet the CAAA deadline. The EPA never acted
by redesignating the Truckee Meadows to a serious PM3o NAA because they realized that the regulations
adopted for the Moderate SIP were improving the air quality.

In 2000, environmental groups sued the EPA for in-action. Consequently, the Truckee Meadows was redes-
ighated to a Serious PM10 NAA effective February 7, 2001. This is in support of the finding that the
Truckee Meadows exceeded the 24-hour NAAQS on January 6, 1999 as well as the annual NAAQS for
1999. It also exceeded the 24-hour NAAQS on January 14th, 2005. On July 13th, 2009, the WCHD-
AQMD submitted a redesignation request for PM10 to attainment status. On April 19, 2011, EPA published
a final rule (76 FR 21807) finding that the: 1) Truckee Meadows failed to attain the NAAQS by the applica-
ble date; and 2) the Truckee Meadows is currently attaining the NAAQS based on recent monitoring data
(2007-2009). The rule does not change the “Serious” non-attainment designation.

The PMy, season was determined by reviewing the ambient air quality data between 1989 and 2011. The
consecutive three-month period with the highest measured PMy, level was then determined for each year.
The data show that the majority of PMy, exceedances occurred during the months of November, December
and January each year. Based on this review, it is evident that the peak PMyo season occurs during the win-
ter months. Table 1-1 is a description of each peak season.

Table 1-1. Peak Seasons
NAA | Peak Season
CcO November, December, January
PMyo | November, December, January
O3 June, July, August

The emissions inventory for PMyo, PM, 5, CO, VOC, NO,, SOy, NH3, and Pb described herein is the respon-
sibility of the staff of the WCHD-AQMD. However, a number of local agencies were instrumental in com-
piling and supplying the activity data. The Regional Transportation Commission of Washoe County ran all
necessary transportation demand models to develop vehicle miles traveled (VMT), vehicle speeds, etc. Fire
activity data was reported by the four local fire agencies: the City of Reno Fire Department, the City of
Sparks Fire Department, the North Lake Tahoe Fire Protection District, and the Sierra Fire Protection Dis-
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trict, which is a jurisdiction of Washoe County. Aircraft Landing and Take-Off (LTO) data was provided
by the Reno-Tahoe Airport Authority for the Reno-Tahoe International Airport and the Reno-Stead Airport.
Other LTOs were provided by Spanish Springs Airport, the Regional Emergency Medical Services Authori-
ty (REMSA), and the Washoe County Sheriff’s Office. REMSA provides care flight services to local hospi-
tals, including Renown Regional Medical Center, St. Mary’s Regional Medical Center, and the Northern
Nevada Medical Center. Railroad activity data was provided by the Union Pacific Railroad and Amtrak.
The State Demographer and the Washoe County Department of Community Development provided demo-
graphic information such as population and employment data as well as number of occupied dwelling units.

Specific responsibilities within the inventory process were assigned in the following manner:

Point , Non-Road, and On-road Yann Ling-Barnes

Moabile Sources Air Quality Management Division
Washoe County Health District
(775) 784-7200

Non-Point Sources Yann Ling-Barnes
Craig Petersen
Brendan Schnieder
Air Quality Management Division
Washoe County Health District
(775) 784-7200

VMT and Facility Speed Estimates ~ Regional Transportation
Commission of Washoe County
(775) 323-2800

Demographic data characterizing the three major governmental units in Washoe County are presented in
Table 1-2. These data will be used in subsequent sections to determine emissions from per capita emission
factors. Tables 1-3 and 1-4 summarize the emissions from each section: Section 2 — Point Sources, Section
3 — Non-Point Sources, Section 4 — Non-Road Mobile Sources, and Section 5 — On-Road Mobile Sources
for Washoe County and O3 Season and Truckee Meadows/HA 87 & CO/PMy, Season, respectively. Figures
1-2 through 1-5 provide a graphical representation of the annual and seasonal emissions summary for both
Washoe County and Oz Season and Truckee Meadows/HA 87 & CO/PMy, Season.
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Figure 1-1. Map of Washoe County
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SECTION 2
POINT SOURCES

Point sources are those facilities for which individual source records are maintained in an emission invento-
ry. For areas in attainment or maintenance for Ozand CO, the EPA’s Consolidated Emissions Reporting
Rule (CERR) has designated thresholds of 100 tons/year for VOC and CO. For attainment of other pollu-
tants, CERR has designated 100 tons/year for PM, s, NOy, SOy, and NH; point sources and 5 tons/year for
Pb point sources. In addition, CERR has designated thresholds of 70 tons/year for PMy, point sources in se-
rious PMy, nonattainment areas.? All sources above this threshold must be inventoried as individual point
sources. Sources with emissions below these levels may also be treated as point sources if the responsible
agency elects to do so.

In addition to point sources determined by thresholds designated by CERR, the EPA has also designated all
airports and heliports to be point sources. Airport and heliport point sources include aircraft landings and
takeoffs (LTOs), as well as auxiliary power units (APUS), and ground support equipment (GSE), wherever
applicable.

Within Washoe County and the Truckee Meadows, all point sources with criteria pollutant emissions in ex-
cess of two (2) pounds/day (0.37 tons/year) are tracked through the WCHD-AQMD permitting database.
The WCHD-AQMD is confident that all of the larger sources of air pollutants within the County are regis-
tered by coordinating with the business license departments of Reno, Sparks, and Washoe County to review
new business applications to ascertain if the business needs an air quality permit. Staff also conducts door-
to-door surveys in industrial areas to ensure compliance with WCHD-AQMD’s permitting requirements.

A review of the WCHD-AQMD database was performed to determine which sources should be inventoried
as point sources. The complete list of the permitted general sources in Washoe County and their 2011 emis-
sions of PMyg, PM,5, CO, VOC, NOy, SOy, NH3, and Pb (where available) are included in Appendix A.
Currently, the Truckee Meadows PM;o NAA has no single stationary source emitting greater than 70
tons/year of PMy, or 100 tons/year of PMy4, PM,5, CO, NO,, or NHs. In addition, no stationary sources emit
greater than 5 tons/year of Pb. Therefore, all sources pertaining to the HA 87 & PMy, NAA examined for
this inventory were treated as non-point sources. This includes small stationary sources such as commer-
cial/institutional boilers. The aggregate activity level for these sources was treated as a single non-point
source rather than numerous point sources.

There were two (2) permitted sources in Washoe County with VOC emissions that exceeded 100 tons/year
in 2011. In addition, three (3) airports and four (4) heliports are also located within Washoe County. Also
included in the point source category is the Reno-Tahoe Airport Authority, which oversees the two major
airports in Washoe County. Although it does not have the point source threshold requirement, it is included
here to be grouped with the airports for organizational sake. All these sources and their 2011 emissions
were entered into the EPA Emission Inventory System (EIS) via the Central Data Exchange (CDX).

In addition to sources located within the Washoe County boundary, EPA guidance documents require inclu-
sion of 100 tons/year of CO VOC, or NO, sources within 25 miles of the county boundary. Because the
buffer-zone sources are out of Washoe County jurisdiction, staff contacted adjacent air agencies from the
states of California, Oregon, and Nevada to determine if they had major sources in the buffer zone. It was
determined that within the 25-mile buffer zone of the Washoe County O; maintenance area, there were only
two (2) such sources, both located within the state of Nevada. Emissions data were obtained from the Ne-
vada Division of Environmental Protection (NDEP) Bureau of Air Quality (BAQ). One source includes an
expansion project completed since the 2008 inventory year. Although the stand-alone expansion project
emits less than the indicated threshold, it is included since it is contiguous to the other facility, which has

U.S. Environmental Protection Agency, 40 CFR Part 51, [AD-FRL-7223-8], RIN 2060-AH25, Consolidated Emissions Reporting, Final Rule,

Federal Register/VoI. 67, No. 111/ Mondaz, June 10, 2002/Rules and Regulations.
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emissions exceeding the stated thresholds. Appendix A contains the NDEP list from which the emissions
data for the buffer-zone sources were obtained.

A total of 13 point sources were included in this inventory. The complete list of those sources is given in
Table 2-1. Annual emission estimates for the Washoe County permitted sources were derived using either
material balance or AP-42.° The method utilized for each point source is also listed in Table 2-1. Rule ef-
fectiveness and control device efficiency was applied to annual emission calculations where appropriate.

Seasonally adjusted emissions were determined after the seasonal adjustment factor (SAF) was calculated

using the following equation:

~ 12 ~
~ /

Then peak season daily emissions were determined using the equation below:

Where:

Es = seasonally adjusted emissions (lbs/day)

En = Annual emissions of PM;, PM, 5, CO, VOC, NO,, SOy, NH3, Pb, GHGs and HAPs
(Ibs/year)

SAF = Seasonal adjustment factor

D  =Days in operation per week (days/week)

W = Weeks of the year

Or more simply:

/
# 52

For sources with temperature-dependent VOC emissions (e.g. on-road motor vehicles, organic liquid storage
tanks), EPA models or AP-42 equations were used in conjunction with the temperature data given in Table
1-2 to calculate seasonal emissions when determined necessary.

The actual annual and peak season emissions for each of the sources listed in Table 2-1 are given in Tables
2-2 and 2-3 for Washoe County & O3 season and HA 87 & CO/PMy, season, respectively. Two of the 7
point sources are located within HA 87 & CO/PMy, season. Figures 2-1 and 2-2 graphically summarize the
annual and seasonal emissions for point sources in Washoe County.

Data for each of the Washoe County point sources listed in Table 2-1 was submitted to EPA’s Emission In-
ventory System (EIS).

U.S. Environmental Protection Agency, Compilation of Air Pollutant Emission Factors, Volume 1: Stationary, Point, and Area Sources, AP-42, Fifth
Edition, Office of Air Quality Planning and Standards, Research Triangle Park, North Carolina, date varies based on section updates.
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AIRCRAFT

Emissions from aircraft and airport ground support equipment accounted for approximately 48-50% of
PMyo, and 63-65% of PM, s, 99% of CO, 16-17% of VOC, and 94-95% of NO, for Washoe County and O;
season’s point source emissions (Figures 2-1 and 2-2). Aircraft emissions accounted for 100% of all point
source pollutants within the HA 87 & CO/PMy, season. Aircraft Emissions were subdivided into four
classes:

Air Taxis

Civil Aircraft
Commercial Aircraft
Military Aircraft

Emissions from aircraft are the direct result of the amount of fuel consumed during aircraft activity.
Landing/takeoff (LTO) cycles are the common measure of aircraft activity and consist of all normal flight
and ground operation modes including approach, taxi in, taxi out, takeoff, and climbout. The LTO data for
all aircraft related activities in Washoe County is presented in Table 2-4. Detailed data by each facility is
provided in Appendix A. LTOs for Reno-Tahoe International Airport and Reno/Stead Airport were
reported by Reno-Tahoe Airport Authority, whereas LTOs for Spanish Springs Airport, a small municipal
airport, was obtained from the airport manager. Helicopter LTOs for the three area hospitals were provided
by REMSA, which provides careflight services for these hospitals. Washoe County Sheriff’s office uses its
Raven helicopter for emergency transport during search and rescue mission, as well as other miscellaneous
transport.

Annual emissions by aircraft class were then calculated using the Federal Aviation Administration’s
Emissions and Dispersion Modeling System (EDMS) 5.1.3 software. The emissions data is shown in Table
2-5. Typical Oz, CO, and PMy, daily peak season emissions (lbs/day) are given in Tables 2-2 and 2-3.
Detailed information used to determine emissions are contained in Appendix A.

Table 2-4. 2011 Aircraft LTOs for Washoe County and HA 87

Aircraft Category SCC Washoe County HA 87
Military Aircraft 2275001000 16,193 5,580
Commercial Aircraft 2275020000 42,230 42,230
General Aviation - piston 2275050011 50,857 17,900
General Aviation - turbine | 2275050012 21,456 16,412
Air Taxi - piston 2275060011 960 960
Air Taxi - turbine 2275060012 11,424 11,424
Total 143,120 94,506
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Table 2-5. 2011 Washoe County Annual & O3 Season Aircraft Emissions

Annual Emissions (tons/year) O; Season Emissions (Ibs/day)
Aircraft Category
PM;, PMps CO  VOC NOy SOx NH; Pb CO; SAF |PMy, PM,s CO VOC NOy SO, NH; Pb CO,
Reno-Tahoe Int'l AP
GSE 0.8 0.7 2125 7.3 23.8 05 NA 00 N/A 1.10f 5 4 1,280 44 144 3 NA 0 N/A
4-Stroke GSE - Gasoline 0.4 0.4 106.3 3.6 11.9 02 NA 00 N/A 1.10f 2 2 640 22 72 1 NA O N/A
GSE - Diesel 04 04 1063 36 11.9 02 NA 00 N/A 1.10| 2 2 640 22 72 1 NA 0 N/A
Military Aircraft 00 00 10.8 48 3.2 06 N/A 00 14386 | 110 O 0 65 29 19 4 NA 0 8666
Commercial Aircraft 20 20 1273 181 1992 193 N/A 0.0 47,1848 | 1.10| 12 12 767 109 1,200 116 N/A 0 284,249
Gen Aviation - piston N/A N/A 1427 22 0.2 01 NA 00 3318 1.10| N/A N/A 860 13 1 1 NA 0 199
Gen Aviation - turbine 02 02 222 108 46 08 NA 00 20253 | 110] 1 1 134 65 28 5 NA 0 12201
Air Taxi - piston N/A  NA 179 0.3 0.0 00 NA 00 37.8 1.10{ N/A N/A 108 2 0 0 NA 0 228
Air Taxi - turbine 01 01 104 38 40 06 NA 00 14516 | 1100 O O 63 23 24 4 NA 0 8745
APU 11 11 9.2 0.7 7.5 11 N/A 00 N/A 110 6 6 55 4 45 7 NA 0 N/A
Reno-Tahoe Int'l AP Total 4.1 4.1 553.0 478 2426 231 N/A 0.0 52469.9 25 24 3331 288 1461 139 N/A 0 316,088
Reno-Stead AP
GSE 0.0 0.0 8.2 0.3 11 00 NA 00 N/A 116/ O 0 52 2 7 0 NA O0 N/A
4-Stroke GSE - Gasoline 00 00 41 0.2 0.5 00 NA 00 N/A 1.16| 0 0 26 1 3 0 NA 0 N/A
GSE - Diesel 00 00 41 0.2 0.5 00 NA 00 N/A 1.16| 0 0 26 1 3 0 NA 0 N/A
Military Aircraft 00 00 260 126 34 1.0 NA 00 23325 | 1.16] 0 0 165 80 21 6 NA 0 14816
Gen Aviation - piston N/A N/A 1807 33 0.5 02 NA 00 466.0 1.16| N/A  N/A 1148 21 3 1 NA 0 2960
Gen Aviation - turbine N/A  N/A 12.8 4.6 1.2 03 NA 00 793.9 1.16| N/A N/A 81 29 8 2 NA 0 5,043
APU N/A  N/A N/A N/A N/A N/A  N/A 0.0 N/A 1.16| NNA° N/A N/A NA NA NA NA 0 N/A
Reno-Stead AP Total 00 00 2276 208 6.1 15 00 00 35923 0 0 1446 132 39 9 0 0 22818
Spanish Springs AP
Military Aircraft NA NA 00 00 00 00 NA 00 20 100 NNA NA 0O 0 0 0 NA 0 11
Gen Aviation - piston N/A  N/A 21.4 0.2 0.0 00 NA 00 52.2 1.00{ N/A N/A 118 1 0 0 NA 0 287
Spanish Springs AP Total 0.0 0.0 21.4 0.2 0.1 00 00 00 54.2 N/A N/A 118 1 0 0 NA 0 298
Renown Reg Medical
Gen Aviation - turbine N/A  N/A 4.4 0.9 0.4 01 NA 00 281.6 1.00] N/A_ N/A 24 5 2 1 NA 0 1,547
St. Mary's Reg Med
Gen Aviation - turbine N/A  N/A 05 0.1 0.0 0.0 N/A 0.0 30.2 1.00] N/A_N/A 3 1 0 0 NA © 166
N. NV Medical Center
Gen Aviation - turbine N/A  N/A 0.0 0.0 0.0 00 N/A 00 1.1 1.00{ N/A  N/A 0 0 0 0 NA 0 6
WC Sheriff
Gen Aviation - turbine N/A N/A 0.4 0.1 0.0 00 N/A 00 30.6 1.00| N/A  N/A 2 0 0 0 NA 0 168
Total Emissions 41 41 8073 699 2492 247 00 00 56459.9 25 25 4924 427 1503 149 0 0 341,001
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SECTION 3
NON-POINT SOURCES

Non-point sources, formerly known as area sources in the 2005 periodic emissions inventory report, include
all sources which are too small or too numerous to be treated individually as point sources. The majority of
source categories considered for inclusion in this inventory were identified from Procedures for the Prepara-
tion of Emission Inventories for Carbon Monoxide and Precursors of Ozone, Volume I: General Guidance
for Stationary Sources.* The non-point source categories that will be addressed in this inventory are shown
in Table 3-1. Previous inventories have demonstrated that the contribution of these source categories is sig-
nificant enough to warrant inclusion in this periodic inventory. All permitted sources with PM;q PM, 5 CO,
VOC, NO,, SOy, NHz, and Pb emissions are grouped into one of the non-point source categories, unless the-
se emissions were a result of fuel combustion (see Stationary Source Fuel Combustion). Mobile sources
(both non-road and on-road) will be discussed in Sections 4 and 5, respectively.

For the O3 season, those sources that were not included in the inventory were excluded because review of
the WCHD-AQMD’s permitting database and local agency data indicated these sources did not exist within
Washoe County.

For the CO/PMy, season, the following source categories were not included in the inventory: frost control,
electric utility fuel combustion, charcoal grilling, marine vessels, and aircraft engine testing. An activity
was excluded from the inventory if it did not occur within the HA87 or the NAA or emissions are negligi-
ble.

Three approaches have been used to calculate non-point source emissions:

Per capita emission factors
Commaodity consumption-related emission factors
Level-of-activity emission factors

The methodology used for each stationary non-point source is shown in Table 3-1. Emissions from most
non-point sources were estimated using emission factors from AP-42.> Emissions from non-point sources
which are not addressed in AP-42 were estimated using factors in the California Air Resources Board doc-
ument Methods for Assessing Area Source Emissions in California®, procedures document referenced
above, or documentation from AIRS Area and Mobile Source Subsystems (AMS). The reference document
used to determine emission factors for each specific source is also listed in Table 3-1.

The activity/commaodity level data for all point sources within Washoe County being considered aggregately
as stationary non-point sources were taken from the WCHD-AQMD’s Permitting database. The Permitting
database contains all point sources that emit at least two (2) pounds/day of the criteria pollutants (aggregate).
Activity is reported to the WCHD-AQMD on an annual basis as part of the permit renewal process. Activity
data for non-point sources that are not contained within the permitting database, such as stationary source
fuel combustion, residential wood use, fire data, and street sanding and salting, were obtained from fuel pro-
viders, EPA reference sources, wood use survey, or local agencies. All small non-point stationary source
categories and the sources of the activity/commodity data that were used to estimate emissions are also
listed in Table 3-1.

U.S. Environmental Protection Agency, Procedures for the Preparation of Emission Inventories for Carbon Monoxide and Precursors of
Ozone Volume I: General Guidance for Stationary Sources, EPA-450/4-91-016, Office of Air Quality Planning and Standards, Office of Air and

Radiation, Research Triangle Park, North Carolina, May 1991, http://www.epa.gov/ttn/naags/ozone/ozonetech/ei_gquide1991.pdf

U.S. Environmental Protection Agency, Compilation of Air Pollutant Emission Factors, Volume 1: Stationary Point and Area Sources, AP-42, Fifth

Edition, Office of Air Quality Planning and Standards, Research Triangle Park, North Carolina, date varies based on section updates’,
http://www.epa.gov/ttnchiel/ap42/

6 State of California Air Resources Board (CARB), Methods for Assessing Area Source Emissions in California (MAASEC), September 1991.
e —
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Table 3-1. Non-Point Source Categories

Source Category Emission Emission Factor Activity/Commodity
Methodology® Source” Data Source’
Stationary Fuel Combustion Sources (External and Internal)
Industrial Fuel Combustion 2 AP-42 NVE & SWG
Distillate Oil
Natural Gas
LPG
Kerosene
Commercial Fuel Combustion 2 AP-42 NVE & SWG
Distillate Oil
Natural Gas
LPG
Kerosene
Residential Fuel Combustion 2 AP-42 NVE & SWG
Distillate Oil
Natural Gas
LPG
Kerosene
Residential Wood Combustion
Fireplaces 2 AP-42 RWC
Woodstoves/Inserts - Certified 2 AP-42 RWC
Woodstoves/Inserts - Non-certified 2 AP-42 RWC
Pellet Stoves 2 AP-42 RWC
Industrial Processes
Chemical Manufacturing 3 TANKS P+ DB
Commercial Cooking 3 SIVUAPCD P+ DB
Charbroiling, Conveyorized
Charbroiling, Under-fired
Deep Fat Frying
Flat Griddle Frying
Clamshell Griddle Frying
Wood Oven
BBQ Smoke
Food & Kindred Products - Manufacturing 3 AP-42 P+ DB
Mineral Processes (Concrete, Gypsum, & Plaster Products), Stationary 3 AP-42 P+ DB
Rubber/Plastic Processes 3 AP-42/MB P+ DB
Fabricated Metals 3 AP-42 P+ DB
Construction 3 AP-42/MRI P+ DB
Machinery 3 AP-42 P+ DB
Mining and Quarrying, Stationary 3 Various P+ DB
Misc. Industrial Processes 3 AP-42 P+ DB
Solvent Utilization, Surface Coating
Acrchitectural Coatings 2/3 PROC WCDCD
Auto Refinishing 3 AP-42/MB P+ DB
Wood Furniture 3 AP-42/MB P+ DB
Paper 3 AP-42/MB P+ DB
Plastic Products 3 AP-42/MB P+ DB
Machinery & Equipment 3 AP-42/MB P+ DB
Electronic & other Electrical 3 AP-42/MB P+ DB
Misc. Manufacturing 3 AP-42/MB P+ DB
Other Solvent Utilization
Degreasing 3 MB P+ DB
Dry Cleaning 3 MB P+ DB
Graphic Arts 3 MB P+ DB
Misc. Industrial Processes 3 AP-42 P+ DB
Misc. Commercial Processes 3 AP-42 P+ DB
Consumer/Commercial Solvent Use 2 PROC WCDCD
Pesticide, Fungicide, & Rodenticide 2 MB WCDCD
Emulsified/Cutback Asphalt Application 2 AMS WCDCD
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Table 3-1. Non-Point Source Categories (cont’d)

Source Category Emission Emission Factor Activity/Commodity
Methodology® Source” Data Sourcec
Storage and Transport
Organic Chemical Storage 3 AP-42/MB P+ DB
Gasoline Service Station 3 AP-42 P+ DB
Stage 1, Balanced Submerged Filling
Stage 2, Uncontrolled Displacement Loss
Stage 2, Controlled Displacement Loss
Stage 2, Spillage
UGT Breathing and Emptying
Waste Disposal, Treatment, and Recovery
Publicly Owned Treatment Works 3 PROC POTW
Commercial/Industrial Incineration 3 AP-42 P+ DB
Remediation/Reclamation/Recycle 3 Source Test/MB P+ DB
Miscellaneous Area Sources
Paved Roads, Fugitive 1 AP-42/ WCRSS RTC/NDOT
Paved Roads, Sanding & Salting 2 AP-42 Rd Depts.
Unpaved Roads, Fugitive 1 AP-42 RTC/NDOT
Wildfires 1 AP-42 FCA
Structure Fires 1 MAASEC FCA
Motor Vehicle Fires 1 MAASEC FCA
Firefighting Training 1 AP-42 FCA
Open/Permit Burning 1 AP-42 FCA
Prescribed Burning 1 AP-42 FCA
Refuse Fires 1 AP-42 FCA
Automotive & Misc. Repair Shops 3 AP-42 P+ DB
Health Services, Hospitals 3 AP-42/MB P+ DB
Health Services 3 AP-42 P+ DB
Human Cremation
Animal Cremation
Attainment Status for 2011: PM;y NAA, CO/PMy, season
21 - commodity consumption-related emission factors
2 - per capita emission factors
3 - level-of-activity emission factors
® The abbreviations used above refer to the following reference documents:
AP-427: Compilation of Air Pollutant Emission Factors (AP-42) Volume 1. U.S. Environmental Protection Agency, Fifth Edition, 1995.
WCRSS®: Washoe County Road Silt Study, 1995.
TANKS®: Version 4.0.9d, U.S. EPA Windows-based computer software program for VOC and HAP emissions calculations from fixed- and floating-
roof storage tanks. . It is based on the emission estimation procedures from Chapter 7 of EPA's Compilation of Air Pollutant Emission Factors (AP-42).
SCAQMD™: South Coast Air Quality Management District, Rule 1138, Control of Emissions from Restaurant Operations, adopted

November 14, 1997.

MB:  Material balance (volatile content from MSDS, etc.)

MRI*: Midwest Research Institute. Improvement of Specific Emission Factors (BACM Project No.1). March 29, 1996.

AMS: Area and Mobile Sources Subsystem of AIRS, the Aerometric Information Retrieval System.

PROC*: Procedures for the Preparation of Emission Inventories for Carbon Monoxide and Precursors of Ozone, Volume I: General Guidance for
Stationary Sources. U.S. EPA, May, 1991.

MAASEC™: Methods for Assessing Area Source Emissions in California. State of California Air Resources Board. September 1991.
NVE: NV Energy (utilities provider)

SWG: Southwest Gas Corp.

RWC: Local Residential Wood Combustion Survey

P+ DB: Air Quality Management Division's Permits Plus Database

WCDCD: Washoe County Dept of Community Development

POTW: Local treatment facilities

RTC: Regional Transportation Commission

NDOT: NV Dept of Transportation

Rd Depts: Local agencies' Road Depts.

FCA: Local Fire Control agencies

The control efficiencies applied to stationary non-point source data were determined from the permitting da-
tabase during permit renewal. Emission control efficiency data for a specific source were derived from
source test data, mass balance calculations, engineering judgment, or AP-42. Details of annual emission

7
U.S. EPA, AP-42, loc. cit.

8 ) .
Washoe County Department of Public Works, Washoe County Road Silt Study (WCRSS), 1995.

9 . . . . .
U.S. EPA, TANKS-a Windows-based computer software program that estimates volatile organic compound (VOC) and hazardous air pollutant (HAP)
emissions from fixed- and floating-roof storage tanks.

South Coast Air Quality Management District, Rule 1138, Control of Emissions from Restaurant Operations, adopted November 14, 1997.

Midwest Research Institute, Improvement of Specific Emission Factors (BACM Project No.1). March 29, 1996

2 U.S. EPA, EPA-450/4-91-016. loc. cit.
1
3 CARB, MAASEC, loc. cit.
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calculations are either contained directly in the text or are illustrated by examples in Appendix A.

The examples demonstrate how the permitting database calculated the emissions for various type of
permitted source. Appendix A contains the list of all the general permitted sources within Washoe County.
Any permit listed in Appendix A, which is not included in a non-point source category, was omitted because
the source did not have any PMyq, PM, 5, CO, VOC, NO,, SOy, or NHzemissions, was outside of the HA 87
& CO/PMyq season, or the emissions were excluded to avoid double counting the emissions.

Once annual emissions were determined, they were apportioned to the peak O; or CO/PM,, seasons using
the seasonal adjustment factors (SAF) listed in the EPA Procedures document™®. Where an SAF was not
listed for a given source category, it was calculated using the following equation™:

~ 12 ~
~ /

Daily emissions can then be determined using the calculated SAF and the equation below:

-

- # 52

Table 3-2 summarizes the SAF and number of activity days used for each source category. The table also
indicates whether the SAF listed was obtained from the reference document or derived using the above
equations.

Table 3-3 and 3-4 summarizes the annual and seasonal emissions for the non-point source categories for
Washoe County & O3 season and the HA 87 & CO/PMy, season, respectively. The remainder of this
section will describe in greater detail each non-point source category.

14 U.S. EPA, EPA-450/4-91-016. loc. cit.
15
Ibid.
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Table 3-2. Estimation Procedures for Non-Point Sources

Source Category SAF O3 Season CO/PMy, Season  Weekly
Source SAF SAF Activity
Stationary Fuel Combustion Sources (External and Inter-
Industrial/Commercial Fuel Combustion
Distillate Qil CALC 1.01 1.01 7
Natural Gas CALC 0.45 1.50 7
LPG CALC 1.01 1.01 7
Kerosene CALC 1.01 1.01 7
Commercial/lnstitutional Fuel Combustion
Distillate Oils CALC 1.01 1.01 7
Natural Gas CALC 0.38 1.75 7
LPG CALC 1.01 1.01 7
Kerosene CALC 1.01 1.01 7
Residential Fuel Combustion
Distillate Qil CALC 0.02 0.49 7
Natural Gas CALC 0.33 1.79 7
LPG CALC 0.02 0.49 7
Kerosene CALC 0.02 0.49 7
Residential Wood Combustion
Fireplaces CALC 0 3.2 7
Woodstoves/Inserts - Certified CALC 0 3.2 7
Woodstoves/Inserts - Non-certified CALC 0 3.2 7
Pellet Stoves CALC 0 3.2 7
Industrial Processes
Chemical Manufacturing CALC 1 1 5
Commercial Cooking
Charbroiling, Conveyorized CALC 1 1 7
Charbroiling, Under-fired CALC 1 1 7
Deep Fat Frying CALC 1 1 7
Flat Griddle Frying CALC 1 1 7
Clamshell Griddle Frying CALC 1 1 7
Wood Oven CALC 1 1 7
BBQ Smoke CALC 1 1 7
Food & Kindred Products - Manufacturing CALC 1 1 5
Mineral Processes (Concrete, Gypsum, & Plaster Products), CALC 1 1 5
Rubber/Plastic Processes CALC 1 1 5
Fabricated Metals CALC 1 1 5
Construction CALC 1.33 1 5
Machinery CALC 1 1 5
Mining and Quarrying, Stationary CALC 1 1 5
Misc. Industrial Processes CALC 1 1 5
Solvent Utilization, Surface Coating
Architectural Coatings CALC 1.33 0 7
Auto Refinishing CALC 1 1 6
Wood Furniture CALC 1 1 6
Paper CALC 1 1 6
Plastic Products CALC 1 1 6
Machinery & Equipment CALC 1 1 6
Electronic & other Electrical CALC 1 1 6
Misc. Manufacturing CALC 1 1 6
Other Solvent Utilization
Degreasing CALC 1 1 6
Dry Cleaning CALC 1 1 6
Graphic Arts CALC 1 1 6
Misc. Industrial Processes CALC 1 1 6
Misc. Commercial Processes CALC 1 1 6
Consumer/Commercial Solvent Use CALC 1 1 7
Pesticide, Fungicide, & Rodenticide CALC 1.33 0 7
Emulsified Asphalt Application CALC 1.33 0 5
Cutback Asphalt Application CALC 2.4 0 5
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Table 3-2. Estimation Procedures for Non-Point Sources (cont’d)

Source Category SAF O3 Season CO/PMy, Season  Weekly
Source SAF SAF Activity
Storage and Transport
Organic Chemical Storage CALC 1.08 1 7
Gasoline Service Station
Stage 1, Balanced Submerged Filling\ CALC 1.07 1 7
Stage 2, Uncontrolled Displacement Loss CALC 1.07 1 7
Stage 2, Controlled Displacement Loss CALC 1.07 1 7
Stage 2, Spillage CALC 1.07 1 7
UGT Breathing and Emptying CALC 1.07 1 7
Waste Disposal, Treatment, and Recovery
Publicly Owned Treatment Works REF 1 1 7
Commercial/Industrial Incineration REF 1 1 7
Remediation/Reclamation/Recycle REF 1 1 7
Miscellaneous Area Sources
Paved Roads, Fugitive CALC varies varies 7
Paved Roads, Sanding & Salting CALC 0 2.7 1
Unpaved Roads, Fugitive CALC varies varies 7
Wildfires CALC varies varies 7
Structure Fires CALC varies varies 7
Motor Vehicle Fires CALC varies varies 7
Firefighting Training CALC varies varies 7
Open/Permit Burning CALC varies varies 7
Prescribed Burning CALC 1.14 0 7
Refuse Fires CALC varies varies 7
Automotive & Misc. Repair Shops CALC 1 1 7
Health Services, Hospitals CALC 1 1 7
Health Services
Human Cremation REF 1 1 7
Animal Cremation REF 1 1 7

REF: Procedures for the Preparation of Emission Inventories for Carbon Monoxide and Precursors of Ozone - Volume I:

for Stationary Sources, EPA-450/4-91-016, Research Triangle Park, North Carolina, May 1991, Table 5.8-1, page 5-18.

CALC: These values were calculated using the equations appearing in the text.

General Guidance
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Table 3-6. Summary of Washoe County & O3 Season Stationary Fuel Combustion Emissions

WC Activity | Activity | Annual Washoe County Emissions (tpy) (i O Season Emissions (Ibs/day)
Fuel Type & SCC * -

(gal orscf)y* | unit  [lpm,,lPM,s| co [voc] No, | so, [ NHs [Po|  co,  [N0| cH. [PMu]PMs| co [voc] no, [so,| NHs [Po]  co, N0 cH.
Industrial
Distillate Oil
2102004000 46326 gal |[143]| 82| 81 |35| 268 | 35 | 0.0 |00 5165 |00| 00 [ 79| 45 | 45 | 19 148 |19| 0 |0| 2861 0] o0
Natural Gas 1,420,024,455) scf [/ 05| 04 | 596 |39 | 7.0 | 04 | 23 (00| 852015 |16| 16| 1 | 1 | 150 | 10 [179 |1 | 6 |0 | 214514 | 4 | 4
2102006000 420,005 20 : : : - 3 |0 201. 6] 1 ,
LPG
"2102007000 171,036| gal [ 00|00 | 07 |00| 12 | 00 | 00 |00| 11459 |o1|o00f 0| 0| 4 |0 | 7 |0| 0 |0| 6348 0] o
Kerosene
5102011000 266 gal [|00|00| 00 |00| 00 | 00| 00 |00 2.9 0ojooffo|o| o |o|o]|o] 0|0 16 0] 0
Total Industrial 148]86 | 684 |74 990 | 40 | 23 00| 868668 |16| 1.7 |[ 81 | 46 | 199 | 29 [ 334 [21| 6 [0 223739 | 4 | 4
Com/Inst
Distillate Ol 1639476| gal |27 |25| 64 | 11| 271 |356| 1.4 00| 182802 [02] 02 15| 14 | 35 | 6 |150 [197| 8 |o0| 101266 | 1 | 1
2103004000 639, g 7|2 : . . . 4 |o. 280. 21 o. ,
Natural Gas
2103006000 4,809,224,747| scf [ 1.3 | 1.0 | 202.0 |13.2| 2405 | 1.4 | 1.2 | 00| 2885535 |53| 55| 3 | 2 | 421 |28 |502| 3| 2 |0| 602032 |11 | 12
LPG
"2103007000 2970601| gal [01] 01| 118 |08 | 211 | 01 | 01 [00| 199030 |13 03 o | 0 | 66 | 4 |117| 0| 0 |0]| 110256 | 7 | 2
Kerosene
2103011000 3,087,647 gal [36|32| 74 |05| 298 |658| 1.2 |00| 331922 (02| 01| 20| 18 | 41 | 3 |165|364| 7 |0| 183874 | 1 | 1
Total Com/Institutional 76| 6.8 | 2276 |15.7| 3185 |102.9] 3.9 | 00| 3599289 [7.0]| 6.1 | 38 | 34 | 564 | 41 | 934 [565| 18 | 0| 997,428 | 21| 15
Residential
Distillate Oil
"2104004000 2,897,806 gal [01]|01| 02 [00| 06 | 15| 00 [00| 323105 [04[ 03| 0| o0o| o |[0o]| o0 |0]| 0 |0]| 3011 oo
'Z\Iféjgaée)%g% 10,343,682,978| scf |27 | 2.2 | 206.9 [28.4| 486.2 | 3.1 |103.4|00| 6206210 |11.4] 119 5 | 4 | 375 | 51 | 880 | 6 | 187 | 0 | 1,123,627 | 21 | 22
LPG
"2104006000 5540518 gal [ 01|01 | 105 |14 | 247 | 02 | 01 00| 371215 |25[ 06 0 | 0o | 1 | 0| 2 |0o]| o |0]| 3460 ol o
Kerosene 46,326 gal [06| 06| 14 |02| 49 |116| 03 |00| 60819 |00|o00f 0| 0| 0o |0 | O |1] 0O 567 0| o
2104011000 ' g - . . . . . . . ,081. . .
Total Residential 36| 3.0 | 2189 [30.1] 516.4 | 16.4 |103.9] 00| 6961349 [143[ 128 5 | 4 [ 376 | 52 [ 883 | 7 | 187 | 0| 1,130,664 | 21 | 22
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Table 3-7. Summary of Truckee Meadows/HA 87 & CO/PMj, Season Stationary Fuel Combustion Emissions

Fuel Type & SCC

HA 87 Activity

Activity "

Annual Truckee Meadows Emissions (tpy)

CO/PMy Season Emissions (Ibs/day)

(galorsef) | unit  pmyy[PMas| CO [voc| NO, | SO, | NHy [Pb| €O, | N:O | CH, [PMi|PM,s| cO [vOc[ NO, [ SO, [NHs [Pb] O, [N [cH,
Industrial
Distillate Oil
102004000 35487 gal (94|54 | 53 |23|176| 24 | 00 00| 3957 |00 |00[52|30|20|13|97 |13 0|0| 2192 [0 |0
Natural Gas
5102006000 1,121,072,182| scf |04 |03 | 471 (31|51 | 03 | 18 |00| 672643 |12 | 13| 3 | 3 [389| 25 [463| 3 | 15 | 0| 555242 | 10 | 11
LPG
7102007000 56,714/ gal [[00| 00| 02 00| 04 | 00 | 00 |00| 3780 |00 |O00f O | O | 1 [0 | 2|00/ 0| 2105 |00
Kerosene
102011000 179| gal [|00[ 00| 00 |00 00 | 00 | 00 |00 19 ocoflooffoflofloflofofo|o0]|oO 1 0] o
Total Industrial 98|57 526 |54[740] 28 | 18 00| 680419 | 13| 13| 56| 33 [419[ 38 [562] 16 [ 15 [0 ] 559550 | 10 [ 11
Com/Inst
Distillate Oil 1632167| gal |27 |25| 64 |11|270| 355 | 14 |00| 181987 |02 |02 15| 14 | 35 | 6 | 150|197 | 8 | 0| 100815 | 1 | 1
2103004000 632, 9 7|25] 64 |1 : : 4 |o. 198, 2o ,
2"‘1""5‘;[)"’36%3% 3925185421 scf [ 10| 08 |[1649108(1963| 1.2 | 1.0 |00| 2355111 | 43 | 45 | 10 | 8 |1,581| 104 (1,883 11 | 9 |0 | 2,250,138 | 41 | 43
LPG
||2103007000 1,398,399| gal |[[00 |00 | 56 |04 99 | 00 | 00 |00]| 93693 |06 | 0L 0| 0 |31 |2 |5 |00 |0 5,903 |3]1
Kerosene
5103011000 1,794971| gal (21|19 | 43 |03|173| 382 | 07 |00| 192959 | 01 |01 [ 12| 10 | 24 | 2 | 96 [212| 4 |0 | 106893 | 1 | O
Total Com/Institutional 5953 [181.1]126]2505] 749 [ 31 [00] 2823750 | 53 | 49 |[ 37 | 33 |1,672] 114 [2,183] 420 | 21 [0 [ 2,518,748 [ 47 [ 45
Residential
Distillate Oil
||2104004000 1,886,405 gal |[[01] 00| 01 |00| 04 | 1.0 | 00 |00| 21,0334 |02 |02 0| 0| 0|0 | 1|3 |0/ 0| 5690 |1 |1
g‘féigagscég% 6,544,879,574| scf [ 1.7 | 1.4 [130.9[18.0(307.6| 20 | 654 |0.0| 3926928 | 7.2 | 75 | 17 | 14 |1,284] 177 |3,018| 19 | 642 | O | 3,852,204 | 71 | 74
LPG
"2104005000 2,756,501 gal [01|01| 52 |07 |123| 01 | 01 |00| 184686 |12 | 03[ 0 | 0 |14 | 2|33 | 0| 0 |[0]| 50014 | 3 |1
Kerosene 264,351| gal [[03]|03| 06 |01| 23 | 54 | 01 (00| 28418 [00|00f 1| 1| 2| 0|6 15| 0 |0]| 769 oo
2104011000 : 9 SR - : : : : : 841, . . ,
Total Residential 21 18]136.9]188]3226] 84 | 657 [00] 4350365 | 87 | 8.0 |[ 18 | 15 |1,300] 179 [3,058] 37 [ 643 | 0 | 3,966,874 [ 75 | 75
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RESIDENTIAL WOOD/SOLID FUEL COMBUSTION

Please see Tables 3-3 and 3-4 for pollutant specific emissions for residential wood (RW)/solid fuel combus-
tion in Washoe County & O3 season and within the HA 87 & CO/PMy, season for 2011. Emission sources
in this category were subdivided into four classes:

Fireplaces

Woodstoves/Inserts — Non- Certified
Woodstoves/Inserts — Certified
Pellet Stoves

Emissions were determined using activity data compiled from a wood use survey/study conducted by
WCHD-AQMD for 2009-2010 season. Appendix A contains a copy of the 2009-2010 survey results and a
report the WCHD-AQMD completed comparing the surveys and their results. The WCHD-AQMD con-
tracted a local marketing and survey company to administer the survey on a random sample of households
within Washoe County. This survey provided the activity data, which was then projected to 2011 level by
using dwelling unit and heating degree day (HDD) ratios between the Truckee Meadows and Washoe Coun-
ty for 2011 emission inventory calculations. The emissions results are listed in Tables 3-8 and 3-9 for
Washoe County & O; season and HA 87 & PM;,/CO season, respectively. The relative annual and seasonal
emissions contribution of each source class for Washoe County & Oz season and HA 87 & CO/PMy, season
are shown in Figures 3-5 through 3-8, respectively.

Table 3-8. Washoe County & O; Season Emissions Summary for RW/Solid Fuel Combustion

Total tons of WC Emissions (tons/yr.) 0, Season Emissions (Ibs/day)
Type of Device SCC wood or
pellets/yr. | PMio [PMzs| CO |VOC | NO,| SO, | CO, | N;O |PMy|PM,s| CO | VOC |NO,|SO,| CO;, |N,O

Fireplaces 2104008100 14,266 247 | 247 |1,802(1,633| 19 | 3 |[24,252| 2 0 0 0 0 0|0 0 0

Woodstoves/Inserts
Non-certified 2104008310 9,157 140 | 140 [1,057| 243 | 13 | 2 | ND | ND 0 0 0 0 0|0 0 0
Certified, Phase I* 3,833 38 | 38 | 345 | 23 5 1 | ND | ND 0 0 0 0 0|0 0 0
Certified, Phase 11* 10,218 75 | 75 | 719 | 61 | 14 | 2 | ND | ND 0 0 0 0 0|0 0 0
Total Certified WS? 2104008320 14,051 113 | 113 [1,064| 84 | 20 | 3 | ND | ND 0 0 0 0 0|0 0 0
Total Woodstoves/Inserts 500 | 500 |3,923[1,960| 51 | 7 |24,252| 2 0 0 0 0 0O 0 0
Pellet Stoves | 2104008420 | 8,054 17 17 | 159 | ND | 56 | 2 |11,887| ND 0 0 0 0 0|0 0 0
Total Fireplaces + Woodstoves + Pellets (tons/yr.) | 517 | 517 [4,081|1,960| 107 | 9 (36,139 2 0 0 0 0 0 0 0 0

LEFs for PM10, PM2.5, CO & VOC are for non-catalytic stoves since predominant sale is non-catalytic, per
area WS dealers, except, NOx - EF not available for non-catalytic WS so used Conventional data for more

conservative estimates.

2EFs for PM10, PM2.5 and CO are different for Phases | & 1. However, there is only 1 SCC for both phas-
es of the certified woodstoves; therefore, weighted average of both phases were calculated as new EFs for

the pollutants mentioned and will be used for reporting to EIS Gateway.

Table 3-9. HA 87 & CO/PM;, Season Emissions Summary for RW/Solid Fuel Combustion

Total tons of HA 87 Emissions (tons/yr) CO/PMy, Emissions (lbs/day)
Type of Device ScC wood or
pelletslyr | PMio [PMzs| CO | VOC | NO, | SO« | CO; | NO |PMyo|PM,s| CO | VOC |NO,|SOx| CO; |N:O
Fireplaces 2104008100 | 11,620 201 | 201 |1,468[1,330| 15 | 2 [19,754| 2 |3,535|3,535 |25,804/23,393| 266 | 41 [347,321| 31
Woodstoves/Inserts

Non-certified 2104008310 4,705 72 | 72 | 543|125 | 7 | 1 | ND | ND |1,266|1,266 | 9,547 | 2,192 | 116 | 17 | ND | ND
Certified, Phase I' 3,130 31 | 31 [ 282 | 19 | 4 | 1 | ND | ND | 550 | 550 |4,952| 330 | 77 | 11 | ND |ND
Certified, Phase II* 3,500 26 | 26 | 246 | 21 | 5 | 1 | ND | ND | 449 | 449 |4,333| 369 | 86 | 12 | ND |ND
Total Certified WS? 2104008320 6,630 57 57 | 528 | 40 9 1 ND | ND |1,000(1,000|9,285| 699 |163| 23 ND | ND
Total Woodstoves/Inserts | 330 | 330 [2,539|1,495| 31 | 5 |19,754| 2 |5,800]5,800 |44,636|26,285| 545 | 81 [347,321| 31
Pellet Stoves |2104008420| 2,384 5 5 | 47 | ND | 16 | 0 [3518| ND | 88 | 88 | 826 | ND |289| 8 |61,856|ND
Total Fireplaces + Woodstoves + Pellets (tons/yr.) | 335 | 335 [2,586]|1,495| 47 | 5 [23,272| 2 |5,888]5,888 |45,462|26,285| 834 | 89 |409,178| 31
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The seasonal adjustment factor was calculated assuming 80% of the annual activity for this source
category occurs during the peak CO/PM;, season. The number of days a week each device type was used
was derived from data collected from the 2009-2010 AQMD survey (see Appendix A).
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Figure 3-5. 2011 RW/Solid Fuel Combustion Annual Emissions for Washoe County
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Figure 3-6. 2011 RW/Solid Fuel Combustion Annual Emissions for HA 87
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Figure 3-7. 2011 RW/Solid Fuel Combustion CO/PM,, Season Emissions for HA 87
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INDUSTRIAL PROCESSES
Industrial processes were subdivided into the following classes:

Chemical Manufacturing

Food & Kindred Products — Commercial Food Establishments
Food & Kindred Products — Manufacturing

Mineral Processes (Concrete, Gypsum, Plaster Products)
Rubber/Plastic Processes

Fabricated Metals

Construction

Machinery

Mining and Quarrying

Misc. Industrial Process

Please see Tables 3-3 and 3-4 for pollutant specific emissions for industrial processes in Washoe County &
O3 season and within the HA 87 & CO/PMy, season for 2011.

Chemical Manufacturing

The WCHD-AQMD issues permits to all chemical manufacturing operations in Washoe County. These
sources are permitted with miscellaneous air permits, but are further identified in the Permits Plus Database
by Standard Industrial Classification (SIC) major group 28. This major group includes establishments pro-
ducing basic chemicals, and establishments manufacturing products by predominantly chemical processes.
Establishments classified in this major group manufacture three general classes of products: (1) basic chem-
icals, such as acids, alkalies, salts, and organic chemicals; (2) chemical products to be used in further manu-
facture, such as synthetic fibers, plastics materials, dry colors, and pigments; and (3) finished chemical
products to be used for ultimate consumption, such as drugs, cosmetics, and soaps; or to be used as materials
or supplies in other industries, such as paints, fertilizers, and explosives.!” See Tables 3-3 and 3-4 for annu-
al and seasonal emissions from this process (SCC 2301000000). Daily emissions were calculated using a
seasonal adjustment factor and the number of activity days per week listed in Table 3-2.

Food & Kindred Products - Commercial Food Establishments

The WCHD-AQMD issues air quality permits to those restaurants that have wood burning ovens, and those
that do the largest quantity of frying and charbroiling. Not all food establishments are permitted by WCHD-
AQMD. Unpermitted food establishment emissions are estimated using ratios of different types of
restaurants like family, ethnic, fast food, seafood, etc., which were part of a survey conducted by WCHD-
AQMD in 2010, based on the methodology used by California Air Resource Board.'® From the survey data,
emission estimates for PM, CO, VOC, etc. were based on the various types of cooking equipment in these
food establishments such as conveyorized charbroilers (SCC 2302002100), under-fired charbroilers (SCC
2302002200), deep fat fryers (SCC 2302003000), flat griddle fryers (SCC 2302003100), clamshell griddle
fryers (SCC 2302003200), wood ovens (SCC 2101008100), and BBQ smokers (SCC 30201302). Annual
and seasonal emissions for both permitted and unpermitted food establishments were compiled into this
category. See Appendix A for a list of the permitted food establishments and an example of how emissions
were calculated.

Food & Kindred Products — Manufacturing

The Manufacturing portion of Food and Kindred Products include various types of food manufacturing
categories including fluid milk, cereal breakfast foods, roasted coffee and spices. The WCHD-AQMD
permits these facilities mainly due to the PM emissions. Emissions occur at all areas of a manufacturing

17 . I . . - .

Standard Industrial Classification (SIC) Codes , United States Department of Labor, Occupational Safety & Health Administration,
http://www.osha.gov/pls/imis/sic_manual.display?id=133&tab=description.

San Joaquin Valley Air Pollution Control District, 2006 Area Source Emissions Inventory Methodology, 690 — Commercial Cooking Operations, re-
vised March 5, 2009, http://www.arb.ca.gov/ei/areasrc/districtmeth/sjvalley/CommercialCooking2006.pdf.
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operation like the roasting and grinding of coffee as well as the packaging of cereals. Various control
measures for these emissions at these facilities include cyclones, baghouses and fabric filters, aspirators, wet
scrubbers, and thermal oxidizers which can significantly reduce the emissions into Washoe County and the
Truckee Meadows. See Tables 3-3 and 3-4 for annual and seasonal emissions from this process (SCC
2302000000). Daily emissions were calculated using a seasonal adjustment factor and the number of
activity days listed in Table 3-2.

Mineral Processes

Mineral Processes include concrete production, gypsum wall board, and plaster products manufacturing.
PM emissions from concrete production plants can be very significant, especially if there are fugitive emis-
sions caused by tracking and haul roads. Several other sub-processes that create PM emissions are
sand/aggregate transfer, pneumatic and bucket elevator unloading, central and truck mixer loading, weigh
hopper loading and wind erosion from storage piles. Emissions were determined from the permitting data-
base maintained by the WCHD-AQMD. Concrete batch plants must renew their permits annually and re-
port production to the WCHD-AQMD. See Appendix A for an example calculation for this category and a
list of the WCHD-AQMD permits included in this source category.

The Gypsum Wallboard Manufacturing category includes one source located outside the PM;y NAA in
northeastern Washoe County. Approximately half of the particulate emissions from this facility can be at-
tributed to the use of residual fuel oil number 6 to operate the drying ovens. Residual fuel oil cannot be used
within HA 87 but can be used at this remote location. The remaining particulate emissions are a result of
bulk loading of gypsum products, and the cutting of the final wallboard product. See Tables 3-3 and 3-4 for
annual and seasonal emissions from this process (SCC 2305070000). The typical daily emission levels were
determined using the seasonal adjustment factors and number of activity days listed in Table 3-2.

Rubber/Plastic Processes

The WCHD-AQMD issues permits to all rubber and plastic manufacturing operations in Washoe County.
These sources are permitted with miscellaneous air permits, but are further identified in the Permits Plus Da-
tabase by SIC code 30, which includes establishments manufacturing products, not elsewhere classified,
from plastics resins and from natural, synthetic, or reclaimed rubber, gutta percha, balata, or gutta siak.®®
See Tables 3-3 and 3-4 for annual and seasonal emissions from this process (SCC 2308000000). Daily
emissions were calculated using a seasonal adjustment factor and the number of activity days per week
listed in Table 3-2.

Fabricated Metals

The WCHD-AQMD issues permits to all metal fabrication operations in Washoe County. These sources are
permitted with miscellaneous air permits, but are further identified in the Permits Plus Database by SIC code
34, which includes establishments engaged in fabricating ferrous and nonferrous metal products, such as
metal cans, tinware, handtools, cutlery, general hardware, nonelectric heating apparatus, fabricated structur-
al metal products, metal forgings, metal stampings, ordnance (except vehicles and guided missiles), and a
variety of metal and wire products, not elsewhere classified. See Tables 3-3 and 3-4 for annual and seasonal
emissions from this process (SCC 2309000000). Daily emissions were calculated using a seasonal adjust-
ment factor and the number of activity days per week listed in Table 3-2.

Construction

Any construction activity, which will disturb one acre or more of land, must submit a Dust Control Plan to
the WCHD-AQMD. The approval, or permit, is valid for 18 months from the date of issuance. To estimate
emissions from construction activity, the WCHD-AQMD researched the database containing the Dust Plan
Permits and selected the plans that were issued in the last quarter of 2010 and all of 2011. The Dust Plans
were divided by residential, non-residential, and road construction. Appendix A contains the data retrieved
from the Dust Plan database for this inventory. See Table 3-10 for all pollutants emitted from this process
(SCC 2311000000).

1
9 SIC Codes, loc. cit.
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Table 3-10. 2011 Washoe County & HA 87 Annual & Seasonal Emissions from Dust

PMyo PMy5
HA 87 County HA 87 County
Source Category parmis | acres | ATl (PESEON| gy | pgg | AU | ek Season| Al ok Season) Arnul 2,6:2?’5:;
Construction - Residential 17 210.3 36 474.4
Construction 34.7 89.0 783 200.7 7.2 185 16.3 41.7
Wind Erosion 9.3 23.8 20.9 53.7 1.9 4.9 4.4 11.2
Trackout 116 29.8 246 63.0 2.4 6.2 5.1 131
55.6 1425 123.8 317.4 116 29.6 25.7 66.0
Construction - Non-Residential| 28 1131 42 334.0
Construction 18.7 47.9 55.1 141.3 0.0 9.9 115 29.4
Wind Erosion 5.0 12.8 14.7 37.8 0.0 2.7 3.1 7.9
Trackout 191 49.0 28.7 735 0.0 10.2 6.0 153
42.8 109.7 98.5 252.6 0.0 22.8 20.5 525
Construction - Road 35 218.4 42 256.8
Construction 36.0 92.4 424 108.6 75 19.2 8.8 22,6
Wind Erosion 9.6 24.7 11.3 29.1 2.0 5.1 2.4 6.0
Trackout 239 613 28.7 735 5.0 12.7 6.0 153
69.6 178.4 82.4 211.2 145 37.1 17.1 43.9
Total 80 5418 | 167.9 430.5 120 | 1065.2 | 304.7 781.2 26.0 89.5 63.3 162.4

The WCHD-AQMD reviewed three sources of PM emissions from construction:

Actual construction activity
Erosion caused by wind on the disturbed land
Mud and dirt trackout from the construction site

The WCHD-AQMD assumes the average length of time the land is left disturbed on a project is three
months (91 days), and 50% control efficiency because all Dust Plan Permits require varied control strategies
including, but not limited to, watering. Table 3-11 below lists the emission factors used for each PMyq
source and the reference that the WCHD-AQMD used to derive the emission factor. These typical daily
emission levels were determined using the seasonal adjustment factors and number of activity days listed in
Table 3-3. Appendix A also indicates the assumptions used in the calculations to derive the emission factors
below.

Table 3-11. Construction Activity Emission Factors

PM, Source PM;o Emission Reference

Factor
Construction 0.23 tons/acre- Improvement of Specific Emission Factors -- Midwest
Activity month Research Institute, March 1996°
Wind Erosion 1.94 Ibsfacre-day | EPA 450/3-88-008 -- Control of Open Fugitive Dust Sources®
.II\_/Ir :Skacl)nu(i Dirt 30 Ibs/day-project | EPA 450/3-88-008 -- Control of Open Fugitive Dust Sources®

Based on information from the WCHD-AQMD Dust Plan database, there were 17 projects totaling 210
acres disturbed for residential construction within the PM;g NAA. Non-residential construction totaled 28
projects with 113 acres of land disturbed within HA 87. Road construction totaled 35 projects with 218
acres disturbed within HA 87. Countywide dust plans totaled 36 projects for residential construction, 42
projects for non-residential construction, and 42 projects for road construction. These projects amount to
474 acres of land disturbed for residential construction, 334 acres for non-residential construction, and 257
acres disturbed for road construction.
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The construction category also includes sub-processes of asphalt and concrete batch plants, sand and gravel
operations, and abrasive blasting.

Asphalt process emissions were calculated by the database program using AP-42 emission factors”® and ac-
tivity data reported during the annual permit renewal process. See Appendix A for the example calculation
and a list of permits included in this source category. Emissions were determined from the permitting data-
base maintained by the WCHD-AQMD.

Because ambient temperatures during the January, November, and December are below the acceptable op-
erating range for this type of operation, it was assumed that no asphalt processing occurred during the peak
PMy, season. Therefore, peak season PM emissions from asphalt production are 0 Ib/day.

Sand and Gravel operations are the activities associated with the mining, handling, and processing of earth
materials such as sand and gravel. These types of activities can account for a significant fraction of particu-
late emissions; therefore, each sand and gravel operation is issued a permit to operate by the WCHD-
AQMD. The typical daily emission levels were determined using the seasonal adjustment factors and num-
ber of activity days listed in Table 3-2.

Machinery
The WCHD-AQMD issues permits to all metal fabrication operations in Washoe County. These sources are

permitted with miscellaneous air permits, but are further identified in the Permits Plus Database by SIC
codes 35 or 50. SIC code 35 major group includes establishments engaged in manufacturing industrial and
commercial machinery and equipment and computers. This include the manufacture of engines and tur-
bines; farm and garden machinery; construction, mining, and oil field machinery; elevators and conveying
equipment; hoists, cranes, monorails, and industrial trucks and tractors; metalworking machinery; special
industry machinery; general industrial machinery; computer and peripheral equipment and office machin-
ery; and refrigeration and service industry machinery. Machines powered by built-in or detachable motors
ordinarily are included in this major group, with the exception of electrical household appliances. Power-
driven handtools are also included in this SIC major group. SIC code 50 major group includes establish-
ments primarily engaged in the wholesale distribution of durable goods.** See Tables 3-3 and 3-4 for annual
and seasonal emissions from this process (SCC 2312000000). Daily emissions were calculated using a sea-
sonal adjustment factor and the number of activity days per week listed in Table 3-2.

Mining and Quarrying

The WCHD-AQMD issues permits to all sand and gravel operations in Washoe County. Several sub-
processes within the mining and quarrying category are identified as sources of PM emissions. These in-
clude primary, secondary, and tertiary crushing, primary and secondary screening, conveyor operations,
drop loads, wind erosion from storage piles, and haul roads. Various measures to control PM emissions at
each one of these sub-processes are employed and can include any of the following: Water trucks, sprin-
klers, wind fencing, re-vegetation, chemical sealants, or cessation of operations. See Tables 3-3 and 3-4 for
annual and seasonal emissions from this process (SCC 2325030000). Daily emissions were calculated using
a seasonal adjustment factor and the number of activity days per week listed in Table 3-2.

SOLVENT UTILIZATION - SURFACE COATING
Solvent Utilization, surface coating includes the following source types:
Architectural Coatings

Auto Refinishing
Wood Furniture

20 U.S. EPA, AP-42, loc. cit.
21
SIC Codes, loc. cit.
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Paper

Plastic Products

Misc. Finished Metals
Machinery & Equipment
Electronic & Other Electrical
Misc. Manufacturing

Please see Tables 3-3 and 3-4 for pollutant specific emissions for industrial processes in Washoe County &
05 season and within the HA 87 & CO/PMy, season for 2011. Most process emissions are from Permits
Plus database using U.S. EPA’s AP-42 emission factors or material balance. These processes will not be
further discussed below. Whereas if processes have emissions calculations not from the database or the pro-
cesses warrant more clarification, they are further explained in more details in each sub section below.

Architectural Coatings

Architectural coatings, also known as trade paints, are used primarily by homeowners and painting
contractors for interior and exterior painting of residences, commercial buildings, curbs, etc. Due to a lack
of specific local activity data, these emissions were determined from per capita emission factors provided by
the EPA and population data, shown below in Table 3-12.

Table 3-12. Architectural Coatings Emissions Data

Description SCC Emission Factor Washoe County Population
(Ibs/capita/year) Estimate for 2011
Architectural Coatings 2401001000 2.35 421,593

Auto Refinishing

The WCHD-AQMD issues permits to auto refinishing operations in Washoe County that utilize solvents.
These sources are permitted with miscellaneous air permits, but are further identified in the Permits Plus Da-
tabase by SIC code 7532, which includes establishments that primarily engaged in the repair of automotive
tops, bodies, and interiors, or automotive painting and refinishing.?? See Tables 3-3 and 3-4 for annual and
seasonal emissions from this process (SCC 2401005000). Daily emissions were calculated using a seasonal
adjustment factor and the number of activity days per week listed in Table 3-2

Wood Furniture

The WCHD-AQMD issues permits to wood furniture manufacturing operations in Washoe County that uti-
lize solvents. These sources are permitted with miscellaneous air permits, but are further identified in the
Permits Plus Database by SIC major group code 25, which includes establishments engaged in manufactur-
ing household, office, public building, and restaurant furniture; and office and store fixtures.” See Tables 3-
3 and 3-4 for annual and seasonal emissions from this process (SCC 2401020000). Daily emissions were
calculated using a seasonal adjustment factor and the number of activity days per week listed in Table 3-2.

Paper
The WCHD-AQMD issues permits to paper manufacturing operations in Washoe County that utilize sol-

vents. These sources are permitted with miscellaneous air permits, but are further identified in the Permits
Plus Database by SIC major group 26. This major group includes establishments primarily engaged in the
manufacture of pulps from wood and other cellulose fibers, and from rags; the manufacture of paper and pa-
perboard; and the manufacture of paper and paperboard into converted products, such as paper coated off
the paper machine, paper bags, paper boxes, and envelopes. Also included are establishments primarily en-
gaged in manufacturing bags of plastics film and sheet.** See Tables 3-3 and 3-4 for annual and seasonal
emissions from this process (SCC 2401030000). Daily emissions were calculated using a seasonal adjust-
ment factor and the number of activity days per week listed in Table 3-2.

22
SIC Codes, loc. cit.

3
SIC Codes, loc. cit.

4
SIC Codes, loc. cit.
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Plastic Products

The WCHD-AQMD issues permits to plastic product manufacturing operations in Washoe County that uti-
lize solvents. These sources are permitted with miscellaneous air permits, but are further identified in the
Permits Plus Database by SIC industry group 308. This industry group includes establishments engaged in
miscellaneous plastics products manufacturing, such as the manufacture of unsupported plastics film and
sheet, unsupported plastics profile shapes, laminated plastics plate, sheet, and profile shapes, plastics pipe,
bottles, plastic foam products, custom compounding of purchased plastics resins, plastics plumbing fixtures,
and plastics products, not elsewhere classified.”® See Tables 3-3 and 3-4 for annual and seasonal emissions
from this process (SCC 2401035000). Daily emissions were calculated using a seasonal adjustment factor
and the number of activity days per week listed in Table 3-2.

Machinery and Equipment

The WCHD-AQMD issues permits to machinery and equipment operations in Washoe County that utilize
solvents. These sources are permitted with miscellaneous air permits, but are further identified in the Per-
mits Plus Database by SIC major group 35. This major group includes establishments engaged in manufac-
turing industrial and commercial machinery and equipment and computers. Included are the manufacture of
engines and turbines; farm and garden machinery; construction, mining, and oil field machinery; elevators
and conveying equipment; hoists, cranes, monorails, and industrial trucks and tractors; metalworking ma-
chinery; special industry machinery; general industrial machinery; computer and peripheral equipment and
office machinery; and refrigeration and service industry machinery. Machines powered by built-in or de-
tachable motors ordinarily are included in this major group, with the exception of electrical household appli-
ances. Power-driven handtools are included in this major group, whether electric or otherwise driven.”® See
Tables 3-3 and 3-4 for annual and seasonal emissions from this process (SCC 2401055000). Daily emis-
sions were calculated using a seasonal adjustment factor and the number of activity days per week listed in
Table 3-2.

Electronic and Other Electrical

The WCHD-AQMD issues permits to electronic and other electrical operations in Washoe County that uti-
lize solvents. These sources are permitted with miscellaneous air permits, but are further identified in the
Permits Plus Database by SIC major group 36. This major group includes establishments engaged in manu-
facturing machinery, apparatus, and supplies for the generation, storage, transmission, transformation, and
utilization of electrical energy. Included are the manufacturing of electricity distribution equipment; electri-
cal industrial apparatus; household appliances; electrical lighting and wiring equipment; radio and television
receiving equipment; communications equipment; electronic components and accessories; and other electri-
cal equipment and supplies. The manufacture of household appliances is also included in this group.”’ See
Tables 3-3 and 3-4 for annual and seasonal emissions from this process (SCC 2401065000). Daily emis-
sions were calculated using a seasonal adjustment factor and the number of activity days per week listed in
Table 3-2.

Miscellaneous Manufacturing

The WCHD-AQMD issues permits to other miscellaneous manufacturing operations in Washoe County that
utilize solvents, but are not characterized in any of the above categories. These sources are permitted with
miscellaneous air permits, but are not further identified in the Permits Plus Database by SIC codes. See Ta-
bles 3-3 and 3-4 for annual and seasonal emissions from this process (SCC 2401090000). Daily emissions
were calculated using a seasonal adjustment factor and the number of activity days per week listed in Table
3-2.

25
SIC Codes, loc. cit.

6
SIC Codes, loc. cit.

-
SIC Codes, loc. cit.

2011 Washoe County Emission Inventory Page 3-29



OTHER SOLVENT UTILIZATION
This category includes the following source types:

Degreasing

Dry Cleaning

Graphic Arts

Misc. Industrial Processes

Misc. Non-Industrial Processes
Consumer/Commercial Solvent Use
Pesticide Application
Emulsified/Cutback Asphalt Application

Please see Tables 3-3 and 3-4 for pollutant specific emissions for industrial processes in Washoe County &
O3 season and within the HA 87 & CO/PMy, season for 2011.

Degreasing
Degreasers use solvents and mechanical action to remove grease, fats, oils, water, waxes, and similar mate-

rials from all types of metals. Degreasers are also used to clean non-metals, such as plastic and glass. See
Tables 3-3 and 3-4 for annual and seasonal emissions from this process (SCC 2415000000). Emissions
were determined from commodity consumption data reported by the sources and material balance calcula-
tions -- see Appendix A.

Dry Cleaning
Dry cleaning operations generally use either petroleum-based or halogenated hydrocarbon-based solvents.

All but four of the drycleaners use perchloroethylene (PCE) as the cleaning solvent and are equipped with
reclamation systems. Their emissions are not included in this category since PCE was listed as a non-
reactive VOC; however, PCE will be reported to EPA for HAP emissions. See Tables 3-3 and 3-4 for
annual and seasonal emissions from this process (SCC 2420000370). Emissions from the other four dry
cleaners which use petroleum-based solvents were determined using commodity consumption data and
material balance calculations.

Graphic Arts
Sources incorporated in this category include small printing and silk screening operations. See Tables 3-3

and 3-4 for annual and seasonal emissions from this process (SCC 2425000000). Emissions from these
sources were determined from commodity consumption data reported by the source during the annual per-
mit renewal process and material balance calculations.

Consumer/Commercial Solvent Use

A number of consumer/commercial products contain solvents, which are emitted during use of the product.
The vast majority of VOC emissions attributed to this source category are produced by the following
products:

Paints, primers, varnishes

Hair sprays

All-purpose cleaners

Insect sprays

Car polishes and waxes

Room deodorants and disinfectants
Adhesives

Caulking and sealing compounds
Moth control products

Window and glass cleaners
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Emissions from this source category were determined using the per capita emissions factor provided by

EPA and population data shown in the table below.

Table 3-13. Consumer/Commercial Solvent Use Emissions Data

SCC Emission Factor | Washoe County
(Ibs/capita/year) | 2011 Population
Consumer/Commercial Solvent Use | 2460200000 1.8 421,593

Pesticide, Fungicide, and Rodenticide

The activities inventoried in this category include pesticide, fungicide, and rodenticide applications by indi-
viduals or community agencies for agricultural purposes, weed abatement, mosquito control, pest control,
etc.

In previous emission inventory years, pesticide application was the only category included. That category
no longer has a valid Source Classification Code (SCC) associated with the process for EPA reporting pur-
pose; therefore, the new category is used to account for pesticide, as well as fungicide and rodenticide appli-
cation. Because of the reclassification, emissions from previous inventory year will not be used as a direct
comparison for pesticide application.

Emissions from this source category were determined using the per capita emissions factor provided by
EPA and population data shown in Table 3-14.

Table 3.14 — Pesticide, Fungicide, and Rodenticide Use Emission Data

SCC Emission Factor | Washoe County
(Ibs/capita/year) | 2011 Population
Consumer/Commercial Solvent Use | 2460800000 1.78 421,593

Emulsified/Cutback Asphalt Application

Cutback asphalt is a liquefied road surfacing material that is prepared by blending asphalt cement with
various petroleum distillates. This product is used as a pavement sealant, a tack coat, and a bonding agent
between layers of paving materials. Emissions occur during mixing of asphalt batches, stockpiling,
equipment application, and the curing of the road surface.

Emulsified asphalt is also a liquefied road surfacing material and is used in the same applications as cutback
asphalt. However, instead of blending asphalt cement with petroleum distillates as in cutback asphalt,
emulsified asphalt use a blend of water with an emulsifier.

Emissions estimates are based on the total asphalt consumption for each type of paving activities. The as-
phalt consumption data is collected from the Nevada Division of Transportation (NDOT), the RTC, the
Washoe County Road Department, the public works departments of the Cities of Reno and Sparks, and the
Reno-Tahoe International Airport for calendar year 2011. Table 3-15 is a list of cutback and emulsified as-
phalt usage by local jurisdiction for 2011 in Washoe County and the Truckee Meadows. Asphalt consump-
tion amount from RTC is distributed among the Cities of Reno and Sparks and Washoe County, since RTC
does not have physical jurisdiction of the roads.

Table 3-15 — 2011 Cutback & Emulsified Asphalt Consumption in Washoe County & HA 87

Jurisdiction Cutback Asphalt Activities (gal) Emulsified Asphalt Activities (gal)
WC HA 87 WC HA 87
Total 9,357 3,381 1,942,889 1,129,790

VOC is the only CAP emission factor available for both types of asphalt paving processes. This emission
factor is obtained from EPA’s 2011 Cutback and Emulsified Asphalt Paving emissions methodology and
calculation. Likewise, HAPs emission factors are limited to three available pollutants: Ethyl benzene
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(100414), toluene (108883), and xylenes (mixed isomers) (1330207) for cutback asphalt paving process
only. Emission factors in pounds pollutant per barrel of asphalt (Ibs/bbl) and pounds pollutant per gallon of
asphalt (Ib/gal) for the CAPs and HAPs are listed in Tables 3-16 and 3-17, respectively.

Table 3-16. CAP Emission Factors for Cutback and Emulsified Asphalt Paving Activities

Asphalt Type SCC Pollutant EF (Ib/bbl) EF (Ib/gal)
Cutback 2461021000 VOC 88 2.095
Emulsified 2461022000 VOC 9.2 0.219
Table 3-17. HAP Emission Factors for Cutback Asphalt Paving Activities
Pollutant Code Pollutant EF (Ib/bbl) EF (Ib/gal)

100414 Ethyl Benzene 2.024 0.048

108883 Toluene 5.632 0.134

1330207 Xylenes (Mixed Isomers) 10.736 0.256

The annual emissions for each type of asphalt paving activity are calculated based on the formula below:

> )
Where:
Ei = Annual emission of each pollutant (tons of pollutant/year)
EF; = Emission factor of each pollutant (pounds of pollutant/gal of asphalt used)
Nij = amount of asphalt consumed (gallons) by jurisdiction
> . =Sum of all asphalt consumption by jurisdiction

Total Emissions for Washoe County is thus:

Pursuant to Washoe County Health District Regulation 040.090, cutback asphalt paving activities are
prohibited from April 1 through October 31 of each year. Therefore, there is no 0zone season emissions
associated with cutback asphalt paving activities.

Emulsified asphalt is used only in the warmer months due to its physical composition; therefore, it is
generally assumed that paving activities do not occur during the CO/PMy, season, which covers the months
of January, November, and December. Furthermore, it is assumed that asphalt paving activities occurred
uniformly throughout the remaining 9 months of the year.

The WCHD-AQMD used the percentage of paved roads within HA87 to that of the whole county as a
surrogate for apportioning emissions within HA 87. Shape files of HA 87 were overlaid with that of the
paved road layers by jurisdiction, and the percentage of paved roads within HA 87 was determined using the
intersect procedure. All paved roads located within and intersect the boundary of HA 87 are included in HA
87.
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STORAGE AND TRANSPORT

Please see Tables 3-3 and 3-4 for pollutant specific emissions from this source category. Emissions for this
source category were subdivided into two classes:

Organic Chemical Storage
Gasoline Service Station

Each of these source classes is discussed below.

Organic Chemical Storage

Sources in this category include volatile organic liquid mixing, packaging, distribution, and storage
facilities. The emissions were calculated from level-of-activity data and emission factors. The level of
activity data was reported by the sources during the annual permit renewal process.

Because emissions from these sources are temperature dependent, calculation of peak season emissions
requires the determination of seasonal adjustment factors for temperature as well as for level of activity.
The EPA Procedures document®® states that seasonal temperature changes do not have to be considered
when determining peak season emissions from this source class. However, because this adjustment is
encouraged, the issue of temperature change was examined. The VOC emissions from floating roof storage
tanks are dependent on temperature in two ways: the diurnal temperature change and the true vapor pressure
of the organic fluid, which varies directly with temperature. The diurnal temperature change used to
determine the annual emissions was 35 F. Climatological data suggest this value is fairly consistent,
regardless of season. The ambient temperature used to determine organic fluid true vapor pressure was

60 F. Since this temperature is only slightly lower than the actual ambient temperature determined for the
peak ozone season by guidance, the daily emissions calculated were determined to be a good estimate of
peak season emissions and no further temperature correction was performed.

Seasonally adjusted emissions were determined assuming uniform activity distribution and seven operating
days per week. See Appendix A for a list of permitted facilities. Emissions from these facilities were
determined using the emissions in the Division's Permitting database. The emissions in the database were
either generated by the database, which utilized the equations in Section 7 of AP-42% for calculation of
emissions from fixed roof and floating roof storage tanks, or from the EPA TANKS4 computer program.
Annual throughput figures are reported by these sources during the permit renewal process. See Tables 3-3
and 3-4 for annual and seasonal emissions from this process (SCC 2510010000).

Gasoline Service Station (UST & Stages | & 1)
A control efficiency of 96% is assumed for Phase | controls and 90% is assumed for Phase II controls. Ap-
pendix A lists the permit numbers and emissions.

The EPA has published VOC emission factors for filling underground storage tanks (UGTSs) and for storage
tank breathing. These emission factors are included in Table 3-18:

Table 3-18. VOC Emission Factors for Underground Tank Filling and Breathing

mg/Liter Through- Ibs/1000 gal
Emission Source SCC put Throughput
Filling Underground Tank (Stage 1)
Submerged Filling 2501060053 880 7.3
Splash Filling 2501060053 1,380 115
Balanced Submerged Filling 2501060053 40 0.3
Underground Tank Breathing and Emptying 2501060201 120 1.0

28 .
EPA, AP-42, loc. cit.
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The “Permits Plus” database contains VOC emission factors for filling aboveground storage tanks (AGTS)
and for storage tank breathing. These emission factors were taken from Table 4.4-7 of AP-42, “Compilation
of Air Pollutant Emission Factors” and factors derived by the California Air Resources Board (CARB) dur-

ing certification testing. These are included in Table 3-19:

Table 3-19. VOC Emission Factors for Aboveground Tank Filling and Breathing

mg/Liter Through- Ibs/1000 gal
Emission Source SCC put Throughput
Filling Aboveground Tank (Stage 1)
Submerged Filling
Splash Filling --- ---
Balanced Submerged Filling 2501060053 1.2
Aboveground Tank Breathing and Emptying 7.5

EPA recommends that the MOVES model be used to generate refueling (Stage 2) emission factors. Refuel-
ing can introduce emissions to the environment through vapor displacement from the vehicle fuel tank or
through gasoline spillage. These emission factors are included in Table 3-20:

Table 3-20. VOC Emission Factors for Vehicle Refueling and Spillage

Emission Source SCC Ibs/1000 gal Throughput
Vehicle Refueling - No Stage 2 (AGT) 2501060101 10.0
Stage 2 (AGT) 2501060102 0.5
Stage 2 Assisted (UGT) 2501060102 1.1
Stage 2 Balanced (UGT) 2501060102 11
No Stage 2 (UGT) 2501060101 11.0
Spillage 2501060103 0.7

Estimated HAP emissions from Stage 1and Stage 2 operations are based on average HAP contents for base-
line, reformulated, and oxygenated gasoline. The average HAP contents for these types of gasoline are
listed in Table 3-21:

Table 3-21. HAP Vapor Profile for Various Gasoline Types (Weight % of Total VOC)

Reformulated Winter-Oxygenated
Pollutant Baseline w/ MTBE w/ Ethanol w/ MTBE w/ Ethanol
1. 2,2,4-Trimethylpentane 0.8 0.7 0.7 0.7 0.7
2. Benzene 0.9 0.4 0.4 0.7 0.7
3. Ethyl Benzene 0.1 0.1 0.1 0.1 0.1
4, Hexane 1.6 1.4 14 14 14
5. MTBE 0.0 8.7 0.0 11.9 0.0
6. POM as 16-PAH 0.5 0.5 0.5 0.5 0.5
7. Toluene 1.3 1.1 1.1 1.1 1.1
8. Xylene 0.5 0.4 0.4 0.4 0.4

The HAP content is expressed as ratios by weight of HAP to total VOC. Multiplying the HAP ratios by the
estimated VOC emissions obtains the estimated HAPs emitting from Stage 1 and Stage 2 operations.

The SAF for level of activity was determined from data provided by the Nevada Department of Taxation
Petroleum Products Tax report. This report provides data on the volume of gasoline pumped in Washoe
County on a monthly basis. From these data, it was determined that 26.8% of annual gasoline consumption
was pumped during the peak ozone period resulting in an SAF of 1.07.
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WASTE DISPOSAL, TREATMENT, AND RECOVERY

Please see Tables 3-3 and 3-4 for pollutant specific emissions from this source category. Emissions for this
category were subdivided into three classes:

Public Owned Treatment Works (POTW) (SCC 2630020000)
Commercial/Industrial Incineration (SCC 2601000000)
Remediation/Reclamation/Recycle (SCC 2635000000)

The activity data from the last two sources in this category were obtained from the AQMD permitting data-
base during the annual permit renewal process. POTW activity data was provided by the POTW operators.
Emissions were calculated for each category using the respective activity data with AP-42 emission fac-
tors®.

The typical daily emission levels were determined using the seasonal adjustment factors and number of ac-
tivity days listed in Table 3-2. See Appendix A for an example calculation and list of permit numbers in this
source category.

MISCELLANEOUS NONPOINT SOURCES
Emissions for this source category were subdivided into 13 classes:

Paved Roads, Fugitive

Paved Roads, Sanding & Salting
Unpaved Roads, Fugitive
Wildfires

Structure Fires

Motor Vehicle Fires

Fire Fighting Training
Open/Permit Burning

Prescribed Burning

Refuse Fires

Automotive & Misc. Repair Shops
Health Services, Hospitals
Human & Animal Cremation

Each source class will be discussed individually below. Annual and PM;, Seasonal emissions for PM;, and
PM, s are listed in Tables 3-3 and 3-4.

Paved Roads, Fugitive

Re-entrained road dust is primarily generated from geologic material that has been tracked or deposited onto
the roadway surface. Material deposition from other sources include: engine exhaust, wear of bearings and
brake linings, and tire wear.

To calculate the particulate emissions from paved road surfaces, WCHD-AQMD has utilized the emission
factor equations provided in AP-42, section 13.2.1.3 (11/06). This category has historically been a
significant portion of the PMy, emissions inventory. A critical factor in the emission calculation is the silt
loading (sL) value. Recognizing this importance, the WCHD-AQMD has surveyed various paved roads for
local sL values. The WCHD-AQMD has compiled a database of silt loading values for the Truckee
Meadows' paved roads and categorized those values for high and low average daily traffic (ADT) roads.

29 Ibi
9 bidep A, AP-42, loc. cit.
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Predictive emission factor equation, AP-42, Volume 1, 13.2.1.3

Where:
= particulate emission factor

= particle size multiplier for particle size range and units of interest

road surface silt loading (grams per square meter) (g/m2)
=  average weight (tons) of the vehicles traveling the road

Using the sL values determined for the Truckee Meadows, the predictive emission factors are:

Low ADT - 0.00270 Ibs PM;o/VMT and 0.00044 Ibs PM,s/VMT

High ADT - 0.00118 lbs PM;o/VMT and 0.00006 Ibs PM,s/VMT

The RTC provided VMT data, which was distributed by geographic area, facility type, and level of ADT.
Tables 3-22 and 3-23 indicate the VMT for both high and low ADT roads. The threshold between a high
and low ADT road is approximately 5,000 average daily trips for a facility. Tables 3-24 and 3-25 show all

the emissions related to paved roads.

Table 3-22. Low ADT Roads Daily Vehicle Miles Traveled (VMT)

Facility PMiy NAA Washoe County
Local 828,813 1,167,901
Collector 452,350 765,475
Ramps 320,515 361,112
Total 1,601,678 2,294,488
Table 3-23. High ADT Roads Daily Vehicle Miles Traveled (VMT)
Facility HA 87 Washoe County
Minor 1,405,922 1,713,076
Major 2,285,794 3,360,954
Freeway 2,576,913 4,138,548
Total 6,268,629 9,212,578

Table 3-24. Paved and Unpaved Road Emissions for Washoe County & O3 Season

WC Ann Em (tpy)

O3 Ssn Em (Ibs/day)

Source Category SCC PMiqg PM, s PMq PM, s

Paved Road Fugitive Emissions 2294000000 1,336.2 328.0 3,070.8 753.8

Paved Road Fugitive Emissions,

Sanding & Salting 2294000002 8.7 0.7 0.0 0.0

Unpaved Road Fugitive Emissions 2296000000 10,720.9 1,068.4 71,902.7 7,165.8

Total 12,065.9 1,397.1 74,973.6 7,919.5
Table 3-25. Paved and Unpaved Road Emissions for HA 87 & CO/PM;, Season

TM Ann Em (tpy)

CO/PMy4y Ssn Em (Ibs/day)

Source Category SCC PMyg PM,s PMyo PM,s

Paved Road Fugitive Emissions 2294000000 768.1 188.5 3,819.8 937.6

Paved Road Fugitive Emissions,

Sanding & Salting 2294000002 3.3 0.3 339.5 27.2
Unpaved Road Fugitive Emissions | 2296000000 3,028.3 301.6 13,540.1 1,348.6
Total 3,799.7 490.4 17,699.4 2,313.4
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Paved Roads, Sanding & Salting

During the winter season, sand and salt are applied to the roads for traction during ice and snow storms.
This material can contribute to particulate pollution if not promptly removed from the road ways once the
roads have dried. However, the emissions calculated below reflect dust generated only during application of
sanding material, and do not reflect increased emissions from traffic subsequently driving over sanded
streets.

All four of the road departments responsible for sanding within the County and HA 87 informed the
WCHD-AQMD how much sand and salt they used in 2011. The agencies also estimated how much of the
total was used on roads just within the PM;; NAA and how many storms required sanding in 2011. The
WCHD-AQMD used this information and the emission factors from a document compiled by Midwest
Research Institute (MRI) for EPA entitled Gap filling PM,, Emission Factors for Selected Open Area Dust
Sources to estimate emissions. Table 3-26 summarizes the annual PMy, emissions from street sanding.

The typical daily emission levels were determined using the seasonal adjustment factor and number of
activity days listed in Table 3-2.

Table 3-26. PMyq and PM, s Emissions from Street Sanding & Salting

HA 87 Washoe County
O3 Ssn
Sand Salt Annual (tons) | PMyg Ssn (Ib/day) | Annual (tons) (Ib/day)
Amount Amount
Used EF Used EF
Munl(:Ipallty (tons) (lb/ton) (tons) (lb/ton) PMy, | PMy5 PMi, PM, 5 PMio PM, 5 PMi, PM, 5
NDOT 26,495.4 0.018 | 4,969.4 10.0 7.5 0.6 782 63 | 251 2.0 0 0
Washoe
County 4,829.9 0.018 | 1,609.90 10.0 4.0 0.3 420 34 8.1 0.6 0 0
Reno 4,061.6 0.018 | 1,094.6 10.0 5.0 0.4 515 41 55 0.4 0 0
Sparks/RTC 1,799.4 0.018 0.00 10.0 0.0 0.0 2 0 0.0 0.0 0 0
Total 37,186.3 7,673.8 16.6 1.3 1,718 137 | 38.7 3.1 0 0

Unpaved Roads, Fugitive

Accurately estimating particulate emissions from unpaved roads can be a difficult task due to questionable
applicability of the emission factors and lack of activity data for this source. For this emission, WCHD-
AQMD used AP-42 5th edition for emission factor information.

Unpaved roads information was obtained from the County’s GIS department, as shown in Table 3-27. The
unpaved road miles are higher in this emission inventory year as compared to 2008 because of better
recordkeeping and updated information in the GIS database.

Table 3-27. Miles of Unpaved Roads
Within HA 87 Outside HA 87 Washoe County Total
2,285.80 2,499.84 4,785.64

Because the emission factor equations are based on vehicle miles traveled (VMT), staff needed to convert
the distance known in miles to vehicle activity level measured in VMT. The WCHD-AQMD applied the
ratio for local paved roads of VMT to distance to unpaved roads. An adjustment factor of 0.10 (10 percent)
for overall use was also applied knowing that unpaved roads received much less traffic than paved roads.

Where:
UVMT = Unpaved Road Vehicle Miles Traveled
UDT = Unpaved Road Distance (miles)
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PVMT = Paved Road Vehicle Miles Traveled
PDT = Paved Road Distance (miles)
AF = Adjustment Factor for low volumes

Therefore:
PMio NAA UVMT
462.58 680,219 0.1 13,425
' 2,344 ' ’
And:
PMi; AA UVMT
2,224 270,315 01 21434
’ 2,805 ' ‘

Paved road VMT and paved road length data were supplied by the Washoe County GIS Department.

The AP-42 5th edition, section 13.2.2 (11/06) equation for unpaved roads emission factor follows:

/12 /30
/05

Where:
E= emission factor in Ibs/VMT
= particle size multiplier, 0.36 for PMy,
= percent silt content, 5.7 = default
S= mean vehicle speed, 25 for NAA, 40 for AA
M= surface material moisture content (%)

Applying local information to the equation, vehicle speeds and weights were adjusted for PM;y NAA and
PM; AA according to field observation:

PMjo NAA, where S = 25.0

E = 0.68200 Ibs PM;o/VMT and 0.06793 lbs PM,s/VMT
PM;o AA, where S =40.0

E =0.86278 lbs PM;o/VMT and 0.08600 lbs PM,s/VMT

Wildfires

Emissions were determined from activity data reported by each of the four fire control agencies, two
functioning within the HA 87 & CO/PMy, season: City of Reno Fire Department and City of Sparks Fire
Department. The remaining fire control agencies, North Tahoe Fire Protection District and the Sierra Fire
Protection District, functions within the Washoe County and O3 season. The number of wildfires reported
by each agency is given in Table 3-28. The typical open area fire in the Truckee Meadows covers anywhere
from 0.5 to 5 acres per fire and is fueled primarily by grass, brush, rubbish, and weeds. From AP-42, the
average fuel loading was estimated to be 8 tons/acre.

The daily emissions were determined using the seasonal adjustment factors listed in Table 3-2. The SAFs
were calculated from the actual number of fires reported during the peak O; and CO/PMy, seasons.
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Table 3-28. Fire Activity Data Reported for 2011
Type of Fire Facility Total fires % w/in | Total Fires | # of Fires # of Fires in
w/in WC HA87 | w/inHAB87 | inO3Ssn CO/PMyq Ssn
Wild Fire SCC 2810001000
BLM-Winn. Distr. 4 0% 0 4 0
NLTFPD 0 0% 0 0 0
Reno FD 60 67% 40 34 6
Sierra Fire PD 17 35% 6 11 5
Sparks FD 19 70% 13 10 4
USFWS-Sheldon
NWRC 1 0% 0 1 0
Total 101 59 60 15
Structure Fire SCC 2810030000
NLTFPD 11 0% 0 3 0
Reno FD 218 66% 144 51 98
Sierra Fire PD 24 66% 16 5 6
Sparks FD 26 66% 17 5 9
Total 279 177 64 113
Z'f;or Vehicle | 5t 2810050000
NLTFPD 2 0% 0 1 0
Reno FD 27 66% 18 7 6
Sierra Fire PD 12 66% 8 5 1
Sparks FD 34 66% 22 12 8
Total 75 48 24 15
Fire Fighting
_ SCC 2810035000
Training
NLTFPD 0 0% 0 0 0
Reno FD 0 66% 0 0 0
Sierra Fire PD 0 66% 0 0 0
Sparks FD 0 66% 0 0 0
Total 0 0 0 0
Open/ Permit SCC 2610000300
Burning
NDF-NLT 0 0% 0 0 0
NLTFPD 0 0% 0 0 0
Reno FD 251 66% 166 0 33
Sierra Fire PD 52 66% 34 0 2
Sparks FD 0 66% 0 0 0
Total 303 200 0 35
Prescribed SCC 2810020000
Burning
NDF-East Lake 3 0% 0 0 0
NDF-NLT 7 0% 0 0 0
NDSL 3 0% 0 0 0
NLTFPD 15 0% 0 0 0
Reno FD 0 0% 0 0 0
Sierra Fire PD 1 66% 1 0 0
Sparks FD 0 66% 0 0 0
US_FS-Humb- 3 66% 2 0 0
Toiyabe
Total 32 3 0 0
Refuse Burning SCC 2610030000
NLTFPD 9 0% 0 3 0
Reno FD 248 66% 164 74 62
Sierra Fire PD 16 66% 11 5 4
Sparks FD 61 66% 40 23 13
Total 334 215 102 79
2011 Washoe County Emission Inventory Page 3-39



Structure Fires
Emissions for this were determined from activity data reported by the four fire control agencies. The
number of structure fires reported by each agency is given in Table 3-28.

The level of daily emissions was determined using the seasonal adjustment factors listed in Table 3-2. The
SAFs were calculated from the actual number of fires reported for the peak Oz and CO/PMy, seasons.

Motor Vehicle Fires
The number of Motor Vehicle fires reported by each fire control agency is given below in Table 3-28.

The level of daily emissions was determined using the seasonal adjustment factors listed in Table 3-2. The
SAFs were calculated from the actual number of fires reported for the peak Osand CO/PM, seasons.

Fire Fighting Training
The City of Reno Fire Department is the only fire control agency that conducted one (1) fire fighting
training in 2011.

Open/Permit Burning

Emissions were determined from activity data reported by each fire control agency. The number of
open/burn permits issued by each agency is given below in Table 3-28. Material burned was assumed to be
3.2 tons for each permit issued.

No permits may be issued during the winter season; emissions from burn permits alone during the peak CO
season are estimated to be zero. However, included in this category are other or unauthorized burns so the
peak season emissions from those fires are included in Table 3-4.

Prescribed Burning

Numerous federal, state, and local fire control agencies have prescribed burning in 2011 due to their
jurisdictions, which are outside the HA 87 & CO/PM season. The number of prescribed burning permits
issued by these fire control agencies is given in Table 3-28. Material burned was based on acreage or tons,
as provided by each fire control agency, and type of vegetation burned for each permit issued.

Refuse Fires
PM o emissions from refuse fires totaled 1 ton/year in Washoe County. The number of refuse fires reported
by each fire control agency is given in Table 3-28.

The level of daily emissions was determined using the seasonal adjustment factors listed in Table 3-2. The
SAFs were calculated from the actual number of fires reported for the peak Ozand CO/PMyq seasons.

See Appendix A for the complete list of all fires reported by the various fire control agencies.

Automotive and Miscellaneous Repair Shops

The WCHD-AQMD issues permits to all automotive and miscellaneous repair shops in Washoe County.
These sources are permitted with miscellaneous air permits, but are further identified in the Permits Plus Da-
tabase by SIC major group 75. This major group includes establishments primarily engaged in furnishing
automotive repair, rental, leasing, and parking services to the general public. Similar facilities owned and
operated by concerns for their own use and not for the general public are treated as auxiliary establish-
ments.*® See Tables 3-3 and 3-4 for annual and seasonal emissions from this process (SCC 2840000000).
Daily emissions were calculated using a seasonal adjustment factor and the number of activity days per
week listed in Table 3-2.

30 SIC Codes, loc. cit.
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Health Services, Hospitals

The hospital non-point sources included two sites with only VOC emissions. These emissions were totaled
from the Permits Plus database and calculated on an annual basis and a daily seasonal average. See Tables

3-3 and 3-4 for annual and seasonal emissions from this process (SCC 2850000000). Daily emissions were
calculated using a seasonal adjustment factor and the number of activity days listed in Table 3-2.

Human & Animal Cremation
Formerly known as Health Services, Pathological Incineration, the Human & Animal Cremation non-point
sources have been updated to coincide with the SCC updates for the 2011 Emission Inventory.

Human cremation (SCC 2810060100) was determined using the Permits Plus database for incineration.
Human cremation emissions were calculated using emission factors from EPA’s 2011 Emission Inventory
Methodology and usage reported in the database. All permitted human cremation facilities were located in
HA 87.

Animal cremation (SCC 2810060200) was also determined using the Permits Plus database for incineration.
Animal cremation emissions were totaled based on the Permits Plus database information. Only one of the
permitted facilities was outside of HA 87.

Annual and seasonal emissions are located in Tables 3-3 and 3-4. Daily emissions were calculated using a
seasonal adjustment factor and the number of activity days listed in Table 3-2.
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SECTION 4
NON-ROAD MOBILE SOURCES

Non-road mobile sources include recreational vehicles, construction equipment, farm equipment, railroad
locomotives, etc. The types of sources, which were considered for this inventory, were identified from EPA
document.® The non-road mobile source categories, which were included in this inventory, are listed in Ta-
ble 4-1.

Emissions from all non-road mobile sources addressed in this inventory were calculated using level-of-
activity emission factors. For a number of sources, an estimate of vehicle population was required to com-
plete these calculations. Local data were used when available, as with the railroad emissions; however, for
the majority of the other non-road compressed natural gas (CNG), diesel, gasoline, and liquefied petroleum
gas (LPG) vehicles/equipment, Washoe County utilized the EPA NONROAD 2008a Model to obtain the
data.

Table 4-1 shows the methodology and emission factors used for each source category. Local activity data
for these sources were obtained, when available, from local agencies. The sources of the activi-
ty/commaodity data, which were used to estimate emissions, are also listed in Table 4-1.

Once annual emissions were calculated, the peak O; and CO/PM;, season emissions were determined. If
available, an activity distribution representative of local conditions was estimated. The emissions from most
non-road mobile sources were apportioned to the peak Oz and CO/PMy, season using the seasonal data cal-
culated from the NONROAD 2008a Model. As previously mentioned, Washoe County's O5 season is dur-
ing the summer season, specifically the months of June, July, and August and CO/PM, season is during the
winter season, specifically the months of November, December and January.

The SAFs for non-road maobile sources, except Railroad categories, were estimated by EPA’s NONROAD
2008a model. Railroad SAFs were calculated using the equations presented in Section 3. Table 4-2 summa-
rizes the SAFs and the number of activity days used for each calculated source category. The table also in-
dicates whether the SAF listed was calculated from published or estimated seasonal activity breakdowns.

Tables 4-3 and 4-4 provide a summary of non-road mobile source emissions for Washoe County & Os sea-
son and HA 87 & CO/PMy, season, respectively. Table 4-5 is a percentage of non-road activities that
WCHD-AQMD estimated to be within HA 87.

Figures 4-1 and 4-2 show the annual and seasonal ozone precursors emissions for Washoe County & O;
season. Figures 4-3 and 4-4 show the annual and seasonal PMyo, PM, s, and CO emissions for HA 87 &
CO/PMy, season.

The remainder of this section will describe in greater detail the methods used to calculate the emissions.
Supporting documentation is provided in Appendix B.

31
U.S. Environmental Protection Agency, Guidance for the Preparation of Quality Assurance Plans for CO/O3 SIP Emission Inventories, EPA-450/4-

88-023, Research Triangle Park, North Carolina, December 1988.
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Table 4-1. Non-Road Mobile Source Categories & Emission Estimation Resources

Emission
Source Category Methodology® Emission Factor Source Activity Data Source
Non-Road CNG Engines
Agricultural Equipment 1A NONROAD2008a Model NR 2008a Model built-in factor
Commercial Equipment 1A NONROAD2008a Model NR 2008a Model built-in factor
Construction and Mining
Equipment 1A NONROAD2008a Model NR 2008a Model built-in factor
Industrial Equipment 1A NONROAD2008a Model NR 2008a Model built-in factor
Non-Road Diesel Vehicles
Non-Road Gasoline Vehicles
Agricultural Equipment 1A NONROAD2011 Model NR 2008a Model built-in factor
Commercial Equipment 1A NONROAD?2008a Model NR 2008a Model built-in factor
Construction and Mining
Equipment 1A NONROAD2008a Model NR 2008a Model built-in factor
Industrial Equipment 1A NONROAD2008a Model NR 2008a Model built-in factor
Lawn and Garden Equipment
(Com) 1A NONROAD2008a Model NR 2008a Model built-in factor
Lawn and Garden Equipment
(Res) 1A NONROAD2008a Model NR 2008a Model built-in factor
Pleasure Craft 1A NONROAD2008a Model NR 2008a Model built-in factor
Railroad Equipment 1A NONROAD2008a Model NR 2008a Model built-in factor
Recreational Equipment 1A NONROAD2008a Model NR 2008a Model built-in factor
Non-Road LPG Engines
Agricultural Equipment 1A NONROAD2008a Model NR 2008a Model built-in factor
Commercial Equipment 1A NONROAD2008a Model NR 2008a Model built-in factor
Construction and Mining
Equipment 1A NONROAD2008a Model NR 2008a Model built-in factor
Industrial Equipment 1A NONROAD2008a Model NR 2008a Model built-in factor
Lawn and Garden Equipment
(Com) 1A NONROAD2008a Model NR 2008a Model built-in factor
Railroad Equipment 1A NONROAD2008a Model NR 2008a Model built-in factor
Recreational Equipment 1A NONROAD2008a Model NR 2008a Model built-in factor
Railroads
Diesel - freight 1B VOL. IV Union Pacific Railroad System
Diesel - passengers 1B VOL. IV Amtrak

a .. ..
- level-of-activity emission factors

1A — EPA Final NONROAD2008a Model built-in factors

1B - local vehicle population data

The abbreviations used above refer to the following reference documents:

NONROAD 2008a Model, EPA preferred method, released on 07/06/09: essentially the same model as NONROAD 2008, but with one small correction to the NOx emis-
sion factor data file, which decreases the NOx emissions from land-based diesel engines by roughly 1 percent in 2007 (less in later years), which matches the emissions
generated by NONROAD2005, in turn, NONROAD 2008 was an update of NONROAD 2005, which included emission reductions associated with two rules finalized in
2008: (1) Diesel (CI) recreational marine standards in the Locomotive/Marine final rule (Federal Register Vol. 73, No. 88, page 25098, May 6, 2008); (2) Small Spark
Ignition (SI) and SI Recreational Marine final rule, (Federal Register Vol. 73, No. 196, page 59034, October 8, 2008), October, 2008.

VOL. IV: Procedures for Emission Inventory Preparation Volume 1V: Mobile Sources, U.S. EPA, EPA-450/4-81-026d, October 1991 Draft Revision.

Table 4-2. Estimation Procedures for Non-Road Mobile Sources

SOURCE CATEGORY Seasonal Activity O3 Season SAF CO/PMyq Weekly Activity
Source Season SAF (days/week)
m Calc. Uniform Uniform 7
Diesel
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Table 4-5. Non-road Activity Assumption within HA 87

Source Category Activities within HA 87
CNG Engines
Agricultural Equipment 20%
Commercial Equipment 66%
Construction and Mining Equipment 50%
Industrial Equipment 66%
Diesel Engines
Agricultural Equipment 20%
Commercial Equipment 66%
Construction and Mining Equipment 50%
Industrial Equipment 66%
Lawn and Garden Equipment (Com) 66%
Pleasure Craft 0%
Railroad Equipment 66%
Recreational Equipment 66%
Gasoline Engines
Agricultural Equipment 20%
Commercial Equipment 66%
Construction and Mining Equipment 50%
Industrial Equipment 66%
Lawn and Garden Equipment (Com) 66%
Lawn and Garden Equipment (Res) 66%
Pleasure Craft 0%
Railroad Equipment 66%
Recreational Equipment 66%
LPG Engines
Agricultural Equipment 20%
Commercial Equipment 66%
Construction and Mining Equipment 50%
Industrial Equipment 66%
Lawn and Garden Equipment (Com) 66%
Railroad Equipment 66%
Recreational Equipment 66%

A detailed breakdown of each equipment by engine type is listed in Appendix B.
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Figure 4-1. 2011 Non-Road Mobile Sources Annual Emissions for Washoe County
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Figure 4-2. 2011 Non-Road Mobile Sources Oz Season Emissions for Washoe County
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Figure 4-3. 2011 Non-Road Mobile Sources Annual Emissions for HA 87

PM,, Emissions (130 tpy)

Locomotives

LPG Engines 2% CNG Engines
1% 0%
Gasoline
Engines
36%
Diesel
Engines

61%

PM, s Emissions (124 tpy)

Locomotives
LPG Engines 2% .
1% CNG Engines
‘ 0%
Gasoline
Engines

35%

Diesel
Engines
62%

CO Emissions (14,771 tpy)

Locomotives

LPG Engines 0%
3%

VOC Emissions (1,242 tpy)

CNG Engipes Locomotives
0% 0%

LPG Engines
2% /‘ ’

Gasoline
Engines
90%

Diesel
Engines
8%

CNG Engines Diesel

Engines
4%

Gasoline
Engines
93%

NO, Emissions (1,217 tpy)

CNG Engines

8% 1%
LPG Engines
5%
Gasoline
Engines

11%

Locomotives

Diesel
Engines
75%

2011 Washoe County Emission Inventory

Page 4-7



Figure 4-4. 2011 Non-Road Mobile Sources CO/PMy, Season Emissions for HA 87
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MISCELLANEOUS NON-ROAD MOTOR VEHICLES/EQUIPMENT

Carbon monoxide is the largest pollutant emitted for non-road motor vehicles and equipment, as calculated
from EPA’s NONROAD 2008a model. See Tables 4-3 and 4-4 for emission summary for all pollutants.

As stated above, annual and seasonal emissions for non-road vehicles were calculated using the EPA
NONROAD 2008a Model. The NONROAD 2008a Model considered 215 different types of equipment
based on SCCs. Washoe County considered all SCCs, except equipment used for logging, underground
mining activities, and oil field because those activities do not exist within Washoe County or the HA 87.
This equates to 202 total SCCs reported.

Appendix B lists the equipment considered in this inventory for 2-stroke Gasoline Equipment, 4-stroke
Gasoline Equipment, CNG Equipment, Diesel Equipment and LPG Equipment, along with the non-point
and Mobile Source SCCs. Unless otherwise noted, the HA 87 & CO/PM;o season emissions are estimated
to be 66% of the countywide emissions (Table 4-5), based on GIS population information of the
hydrographic basin as estimated by the Washoe County Department of Community Development for
WCHD-AQMD.

Non-Road CNG Engines

Non-road CNG engines accounted for less than 1 % of PMy,, PM, s, CO, VOC, and NO, emissions for both
Washoe County & O3 season and HA 87 & CO/PMy, season (Figures 4-1 through 4-4). These emissions
were subdivided into four classes:

Agricultural Equipment
Commercial Equipment
Construction and Mining Equipment
Industrial Equipment

Their emissions are listed in Tables 4-3 and 4-4 for both Washoe County & O; season and HA 87 &
CO/PMy, season, respectively.

Non-Road Diesel Engines

Annually, non-road diesel engines accounted for approximately 60%, 62%, 4%, 81%, and 1% of PMyj,
PM,s, CO, VOC, and NO, emissions, respectively, in Washoe County & O3 season. The annual non-road
diesel engines contributed 61%, 63%, 4%, 81% and 1% of PMy,, PM,5, CO, VOC, and NO, emissions,
respectively, in HA 87 & CO/PMy, season. See Tables 4-3 and 4-4 for emission numbers. These emissions
were subdivided into nine classes:

Agricultural Equipment

Commercial Equipment

Construction and Mining Equipment
Industrial Equipment

Lawn and Garden Equipment (Commercial)
Pleasure Craft

Railroad Equipment

Recreational Equipment

Of the eight classes of non-road diesel equipment, the following two classes warrant further explanation:
Agricultural Equipment

Only 20% of the entire county emissions for agricultural activity are considered to occur within the HA 87
& CO/PM;q season.
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Pleasure Craft

There are two major lakes in Washoe County where pleasure craft are used: Pyramid Lake and Lake Tahoe.
Since HA 87 does not contain a major lake, there were no CO, PMy,, and PM, s emissions for this source
category in the HA 87 & CO/PMy, season.

Non-Road Gasoline Engines

Non-Road gasoline engines accounted for approximately 34%, 32%, 93%, 13%, and less than 1% PMjj,
PM,s, CO, VOC, and NO, emissions, respectively, in Washoe County & O3 season. The annual non-road
gasoline engines contributed 36%, 36%, 93%, 12%, and less than 1% of PMy,, PM,5, CO, VOC, and NO
emissions, respectively, in HA 87 & CO/PMyg season. See Tables 4-3 and 4-4 for emission numbers. These
emissions were subdivided into nine classes:

Agricultural Equipment

Commercial Equipment

Construction and Mining Equipment
Industrial Equipment

Lawn and Garden Equipment (Commercial)
Lawn and Garden Equipment (Residential)
Pleasure Craft

Railroad Equipment

Recreational Equipment

Of the nine classes of non-road gasoline equipment, the following two classes warrant further explanation:
Construction and Mining Equipment

Emissions for the HA 87 & CO/PMy, season were estimated at 50% since a lot of construction and most
mining activities occurred outside of the HA 87 & CO/PMy, season.

Pleasure Craft

There are two major lakes in Washoe County where pleasure craft are used: Pyramid Lake and Lake Tahoe.
Since the HA 87 & CO/PMy, season does not contain a major lake, PMyo, PM; 5, CO, VOC, and NOy
emissions from this source category in the HA 87 & CO/PM;, season are estimated to be 0 ton/year.

Non-Road LPG Engines

Non-road LPG engines produced approximately 1%, 1%, 3%, 4%, and less than 1% of PMyo, PM,s, CO,
VOC, and NO emissions, respectively, in Washoe County & O3 season. The annual non-road LPG engines
contributed 1%, 1%, 3%, 6%, and less than 1% of PMy,, PM,s, CO, VOC, and NO, emissions, respectively,
in HA 87 & CO/PMy, season. See Tables 4-3 and 4-4 for emission numbers. These emissions were
subdivided into eight classes:

Agricultural Equipment

Commercial Equipment

Construction and Mining Equipment
Industrial Equipment

Lawn and Garden Equipment (Commercial)
Railroad Equipment

Recreational Equipment
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RAILROADS

It is estimated that railroad operations in 2011 produced approximately 5%, 5%, less than 1%, 1%, and 99%
of PMy,, PM,5, CO, VOC, and NO, emissions, respectively, in Washoe County & O3 season. The annual
railroad emissions contributed less than 2%, 2%, less than 1%, less than 1%, and 99% for PMo, PM,5, CO,
VOC, and NO, emissions, respectively, in HA 87 & CO/PMy, season. Railroad activity levels were ob-
tained from Union Pacific Railroad. There was no coal-powered locomotives activity in Washoe County.
The activity data reported for diesel locomotives and emission calculations are contained in Appendix B.
Annual emissions of all pollutants are summarized in Tables 4-3 and 4-4. The peak season emissions for
this source were determined using a uniform seasonal adjustment factor and number of activity days listed

in Table 4-2.
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SECTION 5
ON-ROAD MOTOR VEHICLE EMISSIONS

The estimation of PMy,, PM,s, CO, VOC, NO,, SO,, NH3, CO,, N,O, CH, and HAPs emissions from on-
road motor vehicles for the Washoe County & O3 season and HA 87 & CO/PMy, season is presented in this
section. Specifically, this section addresses on-road vehicles using gasoline and diesel fuels and includes
the following source type and identification, formerly known as vehicle classes:

Motorcycle (11) Refuse Truck (51)

Passenger Car (21) Single Unit Short-haul Truck (52)
Passenger Truck (31) Single Unit Long-haul Truck (53)
Light Commercial Truck (32) Motor Home (54)

Intercity Bus (41) Combination Short-haul Truck (61)
Transit Bus (42) Combination Long-haul Truck (62)

School Bus (43)

2011 is the first emission inventory year that all on-road motor vehicle emissions must be calculated using
the newly updated Motor Vehicle Emission Simulation (MOVES) model, MOVES2010b. MOVES model
is significantly different than the MOBILEG6.2 model, which was used for generating on-road emissions until
the 2005 emissions inventory year. EPA’s NMIM model was used for the 2008 emissions inventory be-
cause that is the NMIM’s input files were the only acceptable files for submittal to EPA’s EIS Gateway,
where emission data were reported . For this reason, the vehicle classes used in previous inventory years are
named differently for MOVES. Most importantly, due to the difference in modeling methodologies, the
various pollutant emissions guantity generated from MOVES is significantly different than that of previous
models.

Another difference between MOBILE6.2 and NMIM versus MOVES models is that the first two models
generate emission factors for pollutants of concern. Final emissions must be calculated using the emission
factors generated with the local vehicle miles traveled (VMT) data, which is the common measure of motor
vehicle activity. The VMT data by roadway types for Washoe County and HA 87 is supplied by the Re-
gional Transportation Commission (RTC). MOVES model incorporates the local VMT and generates emis-
sions, thereby eliminates the intermediate step of calculating final emissions outside of the model run using
local VMT data.

For 2011 inventory year, on-road mobile sources emissions are calculated in more detail as compared to
previous inventory years. Based on EPA’s direction, 2011 on-road emissions using MOVES modeling runs
included weekday and weekend runs. The annual emissions are then summed by the number of weekdays
as well as the number of weekends for each month. Tables 5-1 and 5-2 provide a summary of annual and
seasonal day on-road mobile source emissions for Washoe County & O3 season and HA 87 & CO/PM sea-
son, respectively. As indicated in the first paragraph of this section, due to the change in modeling software,
the emissions among various pollutants can be quite different. Based on EPA’s extensive modeling compar-
ison between MOBILE®6.2 and the MOVES modeling software, emissions for PM and NO, generated using
MOVES are expected to be 50 — 100% higher than those generated using MOBILE6.2. On the other hand,
CO and VOC emissions generated from MOVES are about the same or less than those generated using
MOBILES®.2.

Figures 5-1 through 5-4 show the PMy,, PM,5, CO, VOC, and NO, contributions by each of the vehicle
classes listed for Washoe County & O3 season and HA 87 & CO/PMy, season. The remainder of this sec-
tion will describe the methods used to determine emissions from each of these sources. Supporting docu-
mentation is provided in Appendix C.
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Table 5-1. On-Road Mobile Sources Emissions Summary for Washoe County & O3 Season

WC Annual Emissions (tpy)

O, Season Emissions (Ibs/day)

Source Type (ID)

PM;; PM,s co VOoC NO, SO, NHj co, N,O CH, |[PMy PMy,s CO VOC NOy SO, NH; CO, N,0 CH,
Motorcycles (11) 15 13 458.2 164.9 204 02 1.3 9.0E+03 0.1 18 6 5 2,412 1,527 129 1 9 5.3E+04 1 7
Passenger Car (21) 553 313 10,856.6 871.6 9776 125 533 59E+05 215 348 310 142 48513 5,151 6514 92 366 3.5E+06 119 132
Passenger Truck (31) 98.6 553  15,509.1 9554 19857 207 65.8 9.8E+05 32.0 53.8| 580 275 86,613 6,096 13,866 155 452 6.0E+06 180 218
Light Com Truck (32) 429 28.0 5,340.5 335.5 900.7 6.6 21.7 3.4E+05 11.0 19.7 267 161 29,983 2,142 6397 49 149 21E+06 62 81
Intercity Bus (41) 45 3.8 20.2 35 739 01 0.2 1.0E+04 0.0 0.2 31 26 138 23 487 1 1 6.2E+04 0 1
Transit Bus (42) 0.9 0.8 6.9 11 173 00 0.0 24E+03 0.0 0.1 6 5 45 7 113 0 0 1.4E+04 0 0
School Bus (43) 2.8 23 58.2 5.2 450 01 0.1 6.2E+03 0.1 0.4 19 16 348 32 285 0 1 3.8E+04 0 2
Refuse Truck (51) 0.9 0.7 75 0.9 149 00 0.0 29E+03 0.0 0.1 6 5 47 6 98 0 0 1.8E+04 0 0
Single Unit Short-haul Truck (52) 180 133 1,244.4 65.6 35%.3 09 22 7.2E+04 16 49 125 91 6,963 419 2,274 7 15 4.4E+05 9 22
Single Unit Long-haul Truck (53) 22 17 135.9 8.0 421 01 0.3 81E+03 0.2 0.5 15 11 764 52 270 1 2 5.0E+04 1 2
Motor Home (54) 0.7 0.5 1285 811 187 01 0.1 35E+03 0.1 0.2 5 3 735 53 122 0 1 22E+04 1 1
Combination Short-haul Truck (61) 620 512 2729 533 11072 18 32 22E+05 0.3 39| 431 353 1,861 362 7,289 13 22 1.3E+06 2 22
Combination Long-haul Truck (62) 938 794 601.7 1641 21642 24 39 29E+05 0.3 43.1| 652 547 4,117 1,123 14279 18 27 1.8E+06 2 256
Total 384.1 269.6 34,6407 2,710.1 7,7241 454 1521 25E+06 67.1 163.4| 2,454 1,640 182,540 16,993 52,123 338 1,044 1.5E+07 377 745

Table 5-2. On-Road Mobile Sources Emissions Summary for HA 87 & CO/PM, Season
HA 87 Annual Emissions (tpy) CO/PM,, Season Emissions (Ibs/day)
Source Type (ID)

PMy,  PMys CcOo VOC NO, SO, NHg CO, N,O CH; | PMy PMys Cco VOC NO, SO, NH; CO, N,O CH,
Motorcycles (11) 1.0 0.9 3134 112.8 140 01 09 6.2E+03 0.1 1.2 9 8 2,253 479 85 1 5 3.2E+04 0 9
Passenger Car (21) 378 214 74254 596.1 668.6 8.6 364 4.0E+05 147 23.8| 252 170 61,197 4,216 4,053 40 208 20E+06 80 178
Passenger Truck (31) 674 378 10,607.5 6535 13581 142 450 6.7E+05 219 36.8| 430 283 75870 4,224 7872 65 256 3.4E+06 117 265
Light Com Truck (32) 293 191 3,652.7 229.4 616.0 45 148 23E+05 75 135| 179 128 25984 1475 3524 21 85 12E+06 40 96
Intercity Bus (41) 31 2.6 138 2.4 506 0.1 0.1 6.9E+03 0.0 0.1 17 15 80 14 298 0 1 3.4E+04 0 1
Transit Bus (42) 0.6 0.5 4.7 0.7 118 00 0.0 16E+03 0.0 0.0 3 3 28 4 70 0 0 8.0E+03 0 0
School Bus (43) 1.9 1.6 39.8 35 308 0.0 0.1 42E+03 0.0 0.3 10 9 259 23 188 0 1 21E+04 0 2
Refuse Truck (51) 0.6 0.5 51 0.6 102 0.0 0.0 20E+03 0.0 0.0 3 3 32 4 60 0 0 9.9e+03 0 0
Single Unit Short-haul Truck (52) 12.3 9.1 851.1 448 2437 0.6 15 49E+04 1.1 34 67 52 5,825 277 1,479 3 9 25E+05 6 22
Single Unit Long-haul Truck (53) 15 11 93.0 55 288 0.1 0.2 55E+03 0.1 0.3 8 6 634 33 174 0 1 28E+04 1 2
Motor Home (54) 0.5 0.3 87.9 55.5 128 0.0 0.1 24E+03 0.1 0.1 3 2 608 26 79 0 0 1.2E+04 0 1
Combination Short-haul Truck (61) 42.4 35.0 186.6 36.5 7572 12 22 15E+05 0.2 2.7 232 197 1,072 211 4,458 6 12 7.5E+05 1 14
Combination Long-haul Truck (62) 64.2 54.3 4115 112.2  1,480.2 1.6 27 20E+05 0.2 29.5 354 306 2,354 642 8,697 7 15 1.0E+06 1 150
Total 262.7 1844 236926 18536 52829 311 1041 17E+06 459 111.8| 1568 1,183 176,195 11,627 31,038 143 593 8.7E+06 247 740

VMT ESTIMATION

The RTC is the designated Metropolitan Planning Organization (MPO) for Washoe County and, therefore,
the agency responsible for transportation planning. The RTC maintains transportation models for estimating
Average Daily Vehicle Miles Traveled (ADVMT) (Table 5-3).

Table 5-3. 2011 Average Daily Vehicle Miles Traveled (ADVMT)

Area Freeways Major Minor Collectors Local Ramps Total
Arterials | Arterials
Truckee Meadows 2,576,913 2,285,794 | 1,405,922 452,350 828,813 320,515 7,870,307
Outside of TM 1,561,635 1,075,160 307,154 313,125 339,088 40,597 3,636,759
Washoe County 4,138,548 3,360,954 | 1,713,076 765,475 1,167,901 | 361,112 | 11,507,066
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pollutant emissions. Monitoring and survey activities by the WCHD-AQMD have found compliance with
the oxygenated fuels program to be extremely high. The 2011 oxygenated fuels program parameters
indicate that the market share for ethanol was greater than 99 percent with all fuels being blended to 2.7
percent oxygen by weight.

AMBIENT TEMPERATURE AND REID VAPOR PRESSURE (RVP)

Seasonal temperature averages were obtained from the monthly Local Climatological Data (LCD) reports
published by the National Oceanic and Atmospheric Administration for the Reno area during 2011. Peak
season temperatures for Oz and CO/PMy, seasons were determined from the LCD reports for the months of
June, July, and August of 2011 for the O3 season and January, November, and December of 2011 for the
CO/PMq season.

The model requires input of gasoline volatility, measured as Reid Vapor Pressure (RVP). The two values
required are the "base" or pre-controlled RVP level and the "controlled” RVP standard. Also included is the
start year for in-use control. These values were obtained from the Federal Register®*. The base and
controlled RVP values for 2011 are the same value, as new RVP standards were implemented in 1992.
Compliance with these federal standards has been monitored through samples taken by the Nevada
Department of Agriculture, Division of Weights and Measures. Local ambient temperatures, RVP, and
ethanol (Etoh) volume and market percentages by month are shown in Table 5-5. Etoh volume and market
percentages were not measured every month, as indicated by dashes (--) in Table 5-5. These are the
parameters entered for the MOVES model and ran by month to generate monthly emissions because of the
monthly variations. Where data were lacking, MOVES default data were used.

Table 5-5. 2011 Onroad Mobile Fuel Input Parameters for MOVES

Parameter Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
RVP, gasoline 12,9574 | 12.3160 | 12.7600 | 12.9100 | 8.4929 | 7.8075 | 8.4600 | 8.4048 | 8.3210 | 9.3474 | 11.3250 | 12.4767
Sulfur, gasoline 8.30 9.78 7.88 6.84 3.63 6.87 4.93 4.65 5.64 9.30 16.71
Sulfur, diesel 7.17 5.46 6.75 8.70 4.10 5.00 5.75 471 5.22 4.89 6.10 4.05
Etoh blend Mkt % 99.9 99.9 99.9 99.9
Etoh Vol (%) 9.98 10.18 10.33 10.10

HEAVY-DUTY DIESEL VEHICLE EXTENDED IDLING

From July to December of 2010, a survey of idling single-unit long haul and combination long-haul heavy-
duty diesel vehicles (HDDVs) was conducted at various time of day throughout Washoe County truck stops
and other extended idling locations. During the summer months, a daily average of idling HDDVs was es-
timated to be 342 within HA87 and 378 in Washoe County. During the winter months, a daily average of
idling HDDVs is estimated to be 635 within HA87 and 790 in Washoe County. WCHD-AQMD assumed
that the idling HDDV data surveyed in 2010 is representative for the 2011 emission inventory year (See Ta-
ble 5-6).

PM emissions from idling HDDVs were included in the MOVES model runs; therefore, the emissions re-
ported here are for informational purpose only. For future PM reduction strategy, emission factors for PMyg
and PM, s were back calculated from the MOVES emissions output and the numbers of HDDV surveyed in
Washoe County. Based on the back calculation, the PMy and PM, 5 emission factors are listed in Table 5-7,
together with the idling emissions generated from MOVES model. The PM emission factors using the back
calculation method are about half that of the emission factors used in previous emission inventory years.
The difference is attributed to different modeling software used in 2008 and earlier (MOBILEG6.2) versus the
MOVES model used in 2011.

B Code of Federal Regulations, Title 40, Part 80, Section 27, http://www.gpo.gov/fdsys/pka/CFR-2012-title40-vol17/pdf/CFR-2012-title40-vol17-
se080—27.gdf.
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Table 5-6. Extended Idling activities in Washoe County and HA 87 for 2011*

. Daily Average Daily Average in
Activity in HA 87 WC
HDDV Idling Summer (Apr — Sept) -183 days 342 378
HDDV Idling Winter (Oct — Mar) -182 days 635 790

* 2011 data is based on the assumption that the numbers of idling HDDV stayed about the same as compared to 2010, the survey

year.

Table 5-7. Extended Idling Emission Factors and Emissions in Washoe County and HA 87

Back calc'd EF

(Ibs/HDDV/day) WC Em (tpy) O3 Ssn Em (Ibs/day) | HA 87 Em (tpy) |[CO/PMy Ssn Em (Ibs/day)

PM10 PM25 PM10 PM25| PM10 PM25 | PM10 PM25| PM10 PM2.5

0.037  0.036 3.91 3.79 1,672 1,621 327 317 1,999 1,939
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SECTION 6
QUALITY ASSURANCE/QUALITY CONTROL POLICY STATEMENT

INVENTORY PURPOSE:

The objective of this emission inventory was to compile an accurate and comprehensive inventory of PMy,
PM,s, CO, VOC, NO,, SOy, NH3, Pb, GHGs, and HAPs (where available) emissions and facility data from
all significant sources within Washoe County & O season and the HA 87 & CO/PM, season for the year
2011. Emissions inventory information is relied upon by Air Programs to meet a variety of needs. This in-
formation:

Supports aspects of the air quality planning function.

Helps determine the trends in emission levels, past and future.

Is an indicator for measuring progress in attaining ambient standards.

Assists in evaluating the effect of transportation control measures on the region's emissions.

Satisfies other regulatory needs such as evaluating the effects of emission controls and
meeting emissions reporting requirements.

The 2011 Washoe County & O season and HA 87 & CO/PMy, season emissions inventory meets the peri-
odic inventory requirements of the Clean Air Act Amendments of 1990 (CAAA) for PMy,, PM,s, CO,
VOC, and NO, emission estimates.

To ensure that the inventory was as accurate as possible, the Air Quality Management Division of the
Washoe County Health District implemented certain quality assurance procedures at various points in the
inventory process. This agency, to the best of its ability, followed the procedures outlined in the Guidance
for the Preparation of Quality Assurance Plans for CO/Os SIP Emission Inventories®.

PROGRAM SUMMARY:

The Washoe County Health District is the federally designated air pollution control agency for Washoe
County. The Air Quality Management Division of the Health District is responsible for preparing air
quality planning documents for Washoe County. Once adopted by the District Board of Health, plans are
then submitted, through Nevada Division of Environmental Protection to EPA Region IX.

The Air Quality Management Division has 18 full time employees consisting of: 1 Director, 2 Branch
Chiefs, 2 Environmental Engineers, 11 Air Quality Specialists, and 2 Clerical/Staff.

34 . . . . .
U.S. EPA, Guidance for the Preparation of Quality Assurance Plans for State Implementation Plans, EPA-450/4-91-011, Research Triangle Park,
North Carolina, March 1991', http://www.epa.gov/ttn/oarpg/tl/memoranda/carbon.pdf.
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To compile the mandated state implementation plans, emission inventories and related documents, the
following organizational responsibilities were followed:

Kevin Dick
Director
(775) 784-7213

Daniel Inouye
(QA Coordinator)

Daniel Inouye, Branch Chief
Planning/Monitoring
(775) 784-7206

Yann Ling-Barnes
(Document Planning & Development)
(775) 784-7208

Craig Petersen
(Planning/Monitoring)

Brendan Schnieder
(Planning/Monitoring)

This is the seventh comprehensive inventory done for PMy,, CO, VOC, and NO,. Quality and quantity of
emission inventory for PM, s, SOy, NH3 has been improving as the emission factors for these pollutants are
updated by EPA and CARB with each emission inventory cycle. Staff knew where problems arose with the
previous inventories and was able to avoid those problems and mistakes. Overall quality assurance can be
considered improved over the 1990 base year inventory as well as previous triennial inventory year.

The data-handling structure developed to manage the flow of data from initial reporting to the Air Quality
Management Division through inclusion in the SIP is shown in Figure 6-1. The Figure also shows the criti-
cal points within the process where QA was applied. The implementation of QC procedures was not indi-
cated in Figure 6-1 because these procedures were performed as an integral part of the inventory process.

The main elements of the quality control program are listed in Figure 6-2. Checkpoints for optimal problem
detection are noted with an asterisk in the Figure. All QC requirements were the responsibility of staff
compiling the inventory. A complete description of each of these elements is given in the following subsec-
tions.

There are two main elements in the QA program. The first element involved auditing all Data Error Reports
to ensure the appropriate corrective action was performed. The second element involved a random audit of
a percentage of the inventory data. The random audits included checking the QC procedures listed in Figure
6-2 to ensure these were performed properly. Both elements of the QA program were the responsibility of
the QA coordinator.
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Figure 6-1. Data Flow Chart

Data Sources

Point Source, On-road Non-Point Sources
and Non-road Mobile
Sources Yann Ling-Barnes
_ Craig Petersen
Yann Ling-Barnes Brendan Schnieder

Quality Assurance

Daniel Inouye
Yann Ling-Barnes
Craig Petersen
Brendan Schnieder

Emission Inventory

Yann Ling-Barnes
Craig Petersen
Brendan Schnieder

Quality Assurance

Daniel Inouye
Yann Ling-Barnes
Craig Petersen
Brendan Schnieder

Emission Inventory submittal to
Emission Inventory System
Gateway

Yann Ling-Barnes
Craig Petersen
Brendan Schnieder

SIP

Yann Ling-Barnes
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Figure 6-2. Principles of The QC Program

QA Planning:

- Allocate resources for optimal QA.

- Prepare a checklist of sources to be evaluated

- Identify critical data elements and impacts on results and utility of the inventory.

- Review questionnaire design

- Schedule routine checking of calculations and data entry.

- Prepare data checking programs incorporating standard range and missing data checks.
- Plan audit procedures.

Data Collection and Analysis:
- Crosscheck identification of all major sources with permitting database to ensure inclusion.
- Check questionnaire responses and re-contact where necessary.

* - Check data collected for missing information.
- Check emission estimation methods and consistency of application.
* - Check calculated results against historical data for standard range check.

Data Handling:
- Track data flow from raw data sheets to spreadsheet entry.

- Correct data errors — complete Data Error Report and file with QA coordinator.
- Check data after conversion to inventory format.

* - Check individual data entries for missing emissions, SIC codes, implausible operating data, etc.
- Assign agency estimates for missing data on a consistent and documented basis.
* - Review tabulated data for quality and identification of outliers.

Data Reporting:
- Check aggregate emissions.

- Check disaggregation of emissions.
- Compare results with other inventories.

* Logical checkpoints.
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QA Planning:

Because Washoe County is such a small agency, it is difficult to find additional qualified staff to review
the work of the staff actually performing the inventory; therefore, staff members who prepared the various
source categories were also responsible for performing the appropriate quality control measures. There
have been no workshops or training courses offered in recent years addressing periodic inventories.
However, staff is aware of the Emission Inventory Improvement Program (EIIP), and has reviewed the
documents that are the products of that group. The most current methodologies listed in the EIIP docu-
ments® or in the guidance documents written for the base year inventories were used.

Data Collection and Analysis:

All source categories that exist in the non-attainment area and that have been shown to be significant
contributors (at least 0.01 percent of total) are addressed in this inventory. Given limited staff resources,
priority was given to the most significant source categories first. Previous emission inventories were
utilized in making these decisions. A sort of the Division's permitting database was performed to
generate a list of individual sources for a given source category.

As with previous emission inventories, the goal was the inclusion of all sources contributing at least 0.01
percent of total of PMyg, PM, 5, CO, VOC, NOy, and NH3 (where available). This goal was not only met
but also exceeded. In addition, wherever emission factors are available, SO,, CO,, N,O, CH,, and HAP

data are also in this emission inventory.

Area sources, which are not represented in the permitting database (residential wood combustion,
prescribed burning, etc.), were assessed using activity data compiled in the following manner:

Mail and Telephone surveys

Utility Records

Public Service Commission/State Energy Office
State Tax Records

Economic Research Data

For those source categories that are difficult because of limited resources or for which it was not possible
to determine precise level(s) of activity or emission characteristics, estimation techniques were used.
Estimation methods, used in the inventory, such as per capita emission factors, are documented and
follow established procedures whenever possible.

Mobile source activity levels were estimated using data from the Regional Transportation Commission of
Washoe County (RTC), the Nevada Department of Motor Vehicles and Public Safety (DMV), and the
Nevada Department of Transportation (NDOT).

The emission inventory document includes a narrative that describes the activity data source for each
source category and the capability of that source to provide accurate data. Prior to calculating any
emissions, the Division carefully scrutinized all data collected, as outlined in the QA guidance document.
The data validation procedures included the following:

v Checking the date of the data to make sure that the data corresponded with the year being inven-
toried.
v Checking the data sources against other published data including prior inventories to ensure activ-

ity data were within a reasonable range.

4 Assessing the professional capabilities and biases (if any) of the agencies supplying the data.

35 U.S. EPA, Emissions Inventory Improvement Program, EIIP Volumes 1-10, http://www.epa.gov/ttnchiel/eiip/.
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v Considering the purpose for which the data were compiled.
v Assessing the collection techniques used to compile the data.

A final check of the data collection phase was performed to determine inclusion of all critical data elements.
The list of critical data elements given in Section 4 of the EPA document Emission Inventory Requirements
for Ozone State Implementation Plans® and Emission Inventory Requirements for Carbon Monoxide State
Implementation Plans®” was used for this check. Missing data identified through this process were compiled
through source re-contacts prior to final submission of the data.

The emissions from stationary sources were determined using the WCHD-AQMD’s permitting database,
which maintains an active permitting program that requires all stationary sources that emit more than two
(2) pounds per day to be permitted. Activity data are reported annually by these sources as part of the annual
permitting process. The database allows the Division to accurately estimate emissions from many of the
sources within the air basin for any given year. Emissions were taken from the 2011 emission estimates de-
rived from the permitting database.

The emission calculations performed within the permitting database use emission factors from AP-42% in
most cases. Emissions from stationary sources, which are not addressed in AP-42, were estimated using
mass balance calculations or engineering judgment. These calculations were subject to extensive QA while
the database program was in the development stages. As the program routines were completed and com-
piled into executable code, all emission calculations were checked for accuracy and consistency. However,
all source data obtained from the database were randomly checked against hard copy permitting files to en-
sure the proper information was included, the correct year was indicated, etc.

The Division used the EPA MOVES model for the estimation of on-road mobile source emissions. For
non-road mobile source emissions, EPA NONROAD 2008a model was used. After all emission calcula-
tions were performed, a standard range check of all source categories was performed to assess the reasona-
bility of the emissions reported. This check was performed using prior emission inventory data.

Double counting of sources was addressed in two ways. First, the EPA definition of a point source given in
Emission Inventory Requirements for Ozone State Implementation Plans® (200 tons/yearCO, VOC, or NOy
emissions) and Emission Inventory Requirements for Carbon Monoxide State Implementation Plans* (100
tons/year CO emissions) was adhered to strictly. This eliminated the potential of double counting a given
source as both a point source and a stationary area source. For categories where source-specific activity data
are not available and emissions must be estimated using indirect activity data such as population, if there
were any point source emissions that would have been contained in that category, they were subtracted from
the area source emissions. Area source categories where information was obtained from the Division's per-
mitting database only used the database information as the activity data. The permit numbers, which per-
tained to each area source category, were divided up and the emissions totaled and verified. It was verified
that no permit number was listed in more than one source category or as both an area and point source.

Data Handling:

The Division established an organized document management system for handling all data relative to the
preparation of the emission inventories. The data was saved periodically, particularly when corrections
were made.

% U.S. EPA, EPA-450/491-010, loc. cit.
! U.S. EPA, EPA-450/4-91-0186, loc. cit.

8 U.S. EPA, AP-42, loc. cit.

3 U.S. EPA, EPA-450/491-010, loc. cit.

40 U.S. EPA, EPA-450/4-91-016, loc. cit.
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All raw data were recorded and filed in the inventory file system under the appropriate source category.
Data were updated and returned to the file as the inventory process progressed. Information such as
activity data source, emission estimation method, calculated emissions, reporting technique, etc. was kept
in the file. The files were spot checked for missing information and transcription errors as part of the
random data audit performed by the QA coordinator. Much of the information contained in these files is
included as appendices to the narrative of this inventory.

All data errors and inconsistencies discovered by staff in the process of performing the QC checks were
recorded on standard Data Error Reports. These reports were then filed with the QA coordinator
All text narrative was prepared and edited on a word processor. The final document was saved on CD.

Data Reporting:

All text, tables, and figures included in the inventory document were audited. This audit consisted of
ensuring the text, tables, and figures all contained the same data and that the data corresponded to the data
contained in the source category inventory files.

System Audits:
The Air Quality Management Division acknowledges that EPA may audit this QA plan. The Division will

make every effort to rectify deficiencies that may be identified by such an audit.
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Supporting Documentation for Point & Non-point Sources



AQMD Permitted Sources









































































































NDEP Buffer Zone Data






EDMS 5.1.3 Input Data for Airport Calculations




































2011 Washoe County Population, Employment and Ddwelling Unit Data
from the State Demographer and the Washoe County Department of Community Development






2011 Local Climatological Data from NOAA
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Sample Calculations for Various Processes














































































Stationary Fuel Combustion Data









2009-2010 Residential Wood Use Survey Report








































































































































































Washoe County Health District
Air Quality Management Division

Residential Wood Use Survey - 2010

Hello, my name is with Info Search, a consumer research firm in Reno and
today we are conducting a short survey with residents regarding wood use for the
Washoe County Health District. We are not selling anything; we are only interested in
your opinions.

SCREENING

S1.

S2.

S3.

S4.

What types of fuel or energy are used to heat this residence? (Check all that
apply)

___Wood (Do Not Ask S2)

___Natural gas

___Bottled gas/propane

___Electricity

__Qil

___ Other — Specify

(If Wood Not Mentioned in S1, Ask) Do you have any type of wood burning
device in your home, such as a fireplace, woodstove, or pellet stove?
__Yes

__No (Ask S3 and S4, Then Skip to Q14 - Q18, Then End)

(Ask Of All) Which best describes the building in which you live? (Read List)
___Single-family, free-standing home

___Condominium / duplex / triplex / four-plex

___Apartment complex with 5 or more units

___Mobile home
___ Other — Specify

(Ask Of All) What is your home zip code? (Required)
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USE OF WOOD BURNING DEVICES

Q1. Didyou use your wood burning device this past winter?
___Yes (Continue with Survey)
__No (Skipto Q14)

Q2. What type of wood burning devices do you have in your home? (Check all that
apply)
___Fireplace -1
___Fireplace — 2
___Woodstove or insert
___Pellet device
___Don’t know

Q3. (FOR EACH DEVICE MENTIONED IN Q2, ASK QUESTIONS Q4-Q10; REPEAT
AS NEEDED.)
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DEVICE-SPECIFIC INFORMATION

Q4. Was your fireplace [wood stove / pellet device] made prior to 1988, between
1988 and 1990, or after 19907
___Prior to 1988
___Between 1988 and 1990
___After 1990
___Don’t know

Q5. About how many cords of wood [tons of pellets] did you burn during the
2009-2010 winter?

GUIDELINES FOR DETERMINING FUEL CONSUMPTION:

Cords of Wood

Half-ton/three-quarter ton pick up truck full 0.5 cords
Small pick-up truck full 0.3 cords
Auto trunk/station wagon 0.2 cords
Used/burned once or twice a year 0.1 cords

Pellets
Most pellets come in 40-lb. bags

2000 Ibs 50 bags 1ton
1500 Ibs 37 bags 0.75tons
1000 Ibs 25bags 0.5tons
500 Ibs. 12 bags 0.25tons

Q6. What kind of wood [or pellets] did you burn? (Read List)
___Soft wood like fir or pine,
___Hard wood like oak or fruitwood,
___Mixed wood, or
___Presto or Duraflame?

___ Other — Specify:
___Don’t know (Do Not Read)

(Do Not Read)

Q7. Have you burned coal, scrap wood, or pallets in your fireplace [wood stove /
pellet device] during the 2009-2010 winter? (Check All That Apply)
__ Coal
___Scrap wood
___Pallets
__None
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Q8. When did you use your fireplace [wood stove / pellet device] for the first
time this past winter? (READ LIST IF NEEDED)
___October or earlier
___November
___ December
___January
___February
___March

___Don’t know (Do Not Read)

Q9. How many days did you burn wood or other items in your fireplace [wood
stove / pellet device] during the 2009-2010 winter?

(Enter Number of Days)

Q10. What best describes the time of day you usually start your fire [or pellet
stove]? Between .... (READ LIST)
___Midnight and 8 a.m.
___8a.m. and Noon,
__Noonand 5 p.m., or
___ 5 p.m. and Midnight?

___Don’t know (Do Not Read)

[Repeat Q4 — Q10, as needed, for each device.]
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SOURCE OF FUEL FOR WOOD BURNING DEVICE

Q11. (For Fireplace or Woodstove/lnsert Users Ask) Last winter, did you cut your
wood yourself or did you buy it?
___ Cut wood
___Bought it (Do Not Ask Q12)
___ Cut some and bought some
___ Other — Specify (Do Not Ask Q12)

Q12. (If Cut Wood or Cut Some in Q11, Ask) Did you cut your wood on private land
or on Forest Service land?
___ Private land
___Public land
___Both
___ Other — Specify

Q13. (For Pellet Stove Users Ask) Where did you purchase your pellets —a lumber
store, pellet stove dealer, or supermarket?
___Lumber store (Includes Lowes, Home Depot, etc.)
___Pellet stove dealer
___Supermarket
___ Other — Specify
___Don’t know
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WASHOE COUNTY AIR QUALITY (ASKED OF ALL RESPONDENTS)

Q1l4. How would you rate the overall air quality in Washoe County — Excellent,
Good, Fair, or Poor?
___Excellent
___Good
___Fair
___Poor
___Don’t know

Q15. In your opinion, in which season is the air quality best within Washoe
County — Summer, Fall, Winter, or Spring?
___Summer
___Fall
___ Winter
___Spring
___Don't know

Q16. What health effects, if any, do you think are associated with breathing wood
smoke? (Do Not Read — Check All That Apply)
___Lung disease
___Asthma
___Allergies
___Bronchitis
___Cancer
___Emphysema
___Chemicals / carcinogens / toxins
___ Carbon monoxide
___General respiratory
___None, there are no health effects
___ Other — Specify
___Don’t know

Q17. Inyour opinion, does your neighborhood periodically experience air
pollution from wood smoke?
__Yes (Ask Q18)
___No (Skip to Q19)

Q18. In your opinion, is periodic air pollution from wood smoke in your
neighborhood a big problem, medium problem, or a small problem?
___Big problem
___Medium problem
___Small problem
___Don’t know
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WASHOE COUNTY AIR QUALITY MANAGEMENT DIVISION

Q19. Have you heard of the Washoe County Air Quality Management Division?
__Yes
___No (Skip to Q21)

Q20. Is your opinion about Washoe County Air Quality Management Division ...
(Read List)
__Very favorable,
___Somewhat favorable,
___Neither favorable nor unfavorable,
___Somewhat unfavorable, or
___Very unfavorable?

___Don’t know (Do Not Read)
__Refused (Do Not Read)

Q21. Have you ever heard any public service announcements about the Washoe
County Air Quality Management Division?’
__Yes
__No
___Don’t Know

Q22. Have you ever heard of the Green/Yellow/Red Burn Program?
__Yes
___No (Skip to Q25)

Q23. Where did you hear about the Green/Yellow/Red Burn Program?
___TV/Radio
___Hotline
___Web page / Internet
__ Newspaper
___ Other — Specify:

Q24. Did you reduce or stop your wood burning during yellow or red days this
past winter?
__Yes
__No

Q25. Would you support additional wood burning controls to improve air quality?
__Yes
__No

Thank you for participating in our survey today.
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Washoe County
Health District
Air Quality Management Division

Residential Wood Use Survey — Tables Report
May 2010

InfoSeaic

INTERNATIONAL




Maximum Sample Size for Each Sub-Group:

Have Wood Type of Wood Attainment Heard of
Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD
Have Sun Incline
Have But Non- | Valley, Central/ Village/
And Didn't | Don’t | Fire- | Wood | Pellet | Attain | Attain | North | North | South |Central |Spanish| Crystal
Used Use Have | place | Stove | Stove | ment | ment ] Valleys| Reno | Reno |Sparks |Springs| Bay Yes No
Sample Size | 1,166 | 237 165 764 111 89 46 444 716 184 292 184 246 230 30 282 109
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USE OF AND TYPE OF WOOD BURNING DEVICES:

What types of fuel or energy are used to heat this residence?

Have Wood Type of Wood Attainment Heard of

Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD
Have Sun Incline
Have But Non- | Valley, Central/ Village/

And Didn't | Don't Fire- | Wood | Pellet | Attain | Attain | North | North | South |Central |Spanish| Crystal
Used Use Have | place | Stove | Stove | ment | ment |Valleys| Reno | Reno | Sparks Springs| Bay Yes No

111 89 46 444 716 184 292 184 246 230 30 282 109
52.8% | 43.5% | 74.1% | 70.9% | 71.2% | 68.8% | 66.3% | 76.4% | 75.7% | 80.0% | 66.0% | 58.7%
13.5% | 10.9% | 20.5% | 25.3% | 21.2% | 26.7% | 22.8% | 25.2% | 22.2% | 3.3% | 13.8% | 26.6%

Count 1,166 237 165 764
Natural Gas |72.0%|59.9% | 69.7% | 76.3% | 73.0%
Electricity 23.4%] 14.8% | 20.6% | 26.7% | 18.0%
Wood 11.1%] 51.5% | 4.2% | 0.0% | 34.2% | 68.5%
Oil 52% | 9.3% |12.1% | 2.5% | 9.9% |11.2% | 6.5% | 2.7%

E?gﬂi‘:}fa& 4.7% | 10.5% | 1.8% | 3.5% | 4.5% | 11.2% | 21.7%| 7.4% | 2.9% | 7.6% | 2.7% | 3.8% | 2.8% | 7.0% | 10.0%| 8.5% @ 3.7%

63.0%]13.5% | 9.4% |18.5% | 9.2% | 12.0% | 8.1% | 8.3% | 23.3% | 35.5% | 22.0%
6.6% | 4.3% | 4.5% |14.1% | 4.1% | 1.3% | 3.3% | 9.2% | 11.9%

Other 1.3% | 3.4% | 1.2% | 0.7% | 0.9% | 3.4% | 8.7% | 1.8% | 1.0% | 1.6% | 1.7% | 0.5% | 0.4% | 1.3% | 6.7% | 2.1% | 3.7%
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(If wood was not mentioned as a type of fuel used to heat residence) Do you have any type of wood burning device in
your home, such as a fireplace, wood stove, or pellet stove?

Have Wood Type of Wood Attainment Heard of
Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD

Have Sun Incline

Have But Non- | Valley, Central/ Village/

And Didn't | Don't | Fire- | Wood | Pellet | Attain | Attain | North | North | South [Central |Spanish| Crystal
Used Use Have | place | Stove | Stove | ment | ment |Valleys| Reno | Reno | Sparks Springs Bay Yes No
Count 1037 115 158 764 73 28 17 384 649 150 265 162 226 211 23 182 85

Yes 26.3%]100.0%100.0%| 0.0% |100.0%)|100.0%100.0%] 19.3% | 30.4% | 15.3% | 26.8% | 34.6% | 31.9% | 17.1% | 65.2% |100.0%100.0%

No 73.1%] 0.0% | 0.0% [99.2% | 0.0% | 0.0% | 0.0% | 80.2% | 69.0% | 84.0% | 72.8% | 64.2% | 67.7% | 82.9% | 30.4% | nl/a n/a
DK/Refused 0.6% | 0.0% | 0.0% | 0.8% | 0.0% | 0.0% | 0.0% | 0.5% | 0.6% | 0.7% | 0.4% | 1.2% | 0.4% | 0.0% | 4.3% n/a n/a

(If Have Wood Burning Device — if either wood was mentioned to heat residence or a “yes” response to above question)
Did you use your wood burning device this past winter (2009-2010)?

Have Wood Type of Wood Attainment Heard of
Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD
Have Sun Incline
Have But Non- | Valley, Central/ Village/
And Didn’t | Don’t Fire- | Wood | Pellet | Attain | Attain | North | North | South |Central |Spanish| Crystal
Used Use Have | place | Stove | Stove | ment | ment |Valleys| Reno | Reno |Sparks |Springs| Bay Yes No
Count 402 237 165 n/a 111 89 46 134 264 57 98 78 92 55 22 282 109
Yes 59.0%]100.0%| 0.0% n/a  ]100.0%100.0%(100.0%] 72.4% | 51.9% | 73.7% | 53.1% | 64.1% | 41.3% | 67.3% | 81.8% | 64.2% | 44.0%
No 40.0%] 0.0% | 97.6% | n/a 0.0% | 0.0% | 0.0% |25.4% | 47.7% | 22.8% | 45.9% | 35.9% | 58.7% | 30.9% | 18.2% | 35.1% | 54.1%
DK/Refused 1.0% | 0.0% | 2.4% n/a 0.0% | 0.0% | 0.0% | 2.2% | 0.4% | 3.5% | 1.0% | 0.0% | 0.0% | 1.8% | 0.0% | 0.7% | 1.8%
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Calculated summary of having and using a wood burning device in home — for entire sample:

Have Wood Type of Wood Attainment Heard of
Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD
Have Sun Incline
Have But Non- | Valley, Central/ Village/
And Didn't | Don't Fire- | Wood | Pellet | Attain | Attain | North | North | South |Central |Spanish| Crystal
Used Use Have | place | Stove | Stove | ment | ment |Valleys| Reno | Reno | Sparks | Springs| Bay Yes No
Count 1,166 237 165 764 111 89 46 444 716 184 292 184 246 230 30 282 109
Sg‘efg i 20.3% [100.0%| 0.0% | 0.0% [100.0% 100.0% 100.0%| 21.8% | 19.1% | 22.8% | 17.8% | 27.2%  15.4% | 16.1%  60.0% | 64.2% | 44.0%
B%Vr?’tBS;e 14.2% | 0.0% [100.0% 0.0% | 0.0% | 0.0% | 0.0% | 8.3% |17.7% | 8.2% |15.8% | 15.2% | 22.0% | 7.8% | 13.3% | 35.8% | 56.0%
Don’t Have 65.5% | 0.0% | 0.0% |100.0%| 0.0% | 0.0% | 0.0% |69.8% | 63.1% | 69.0% | 66.4% | 57.6% | 62.6% | 76.1% | 26.7% ]| n/a n/a
(If Used Wood Burning Device) What types of wood burning devices do you have in your home?
Have Wood Type of Wood Attainment Heard of
Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD
Have Sun Incline
Have But Non- | Valley, Central/ Village/
And Didn't | Don't Fire- | Wood | Pellet | Attain | Attain | North | North | South |Central |Spanish| Crystal
Used Use Have | place | Stove | Stove | ment | ment |Valleys| Reno | Reno |Sparks |Springs| Bay Yes No
Count 237 237 n/a n/a 111 89 46 97 137 42 52 50 38 37 18 181 48
Fireplace 46.8% | 46.8% | nla n/a [100.0%)| 5.6% | 6.5% |24.7% | 62.8% | 16.7% | 55.8% | 72.0% | 57.9% | 18.9% | 55.6% | 44.8% | 58.3%
Wood Stove 37.6%|37.6% | nla n/a 4.5% |100.0%| 2.2% |44.3% | 32.1% | 59.5% | 34.6% | 24.0% | 42.1% | 29.7% | 38.9% | 39.2% | 25.0%
Pellet Stove 19.4%]19.4% | n/a n/a 2.7% | 1.1% |100.0%]| 33.0% | 9.5% |23.8% | 11.5% | 10.0% | 7.9% | 51.4% | 16.7% ] 19.9% | 20.8%
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FIREPLACE USE:

(If Have Fireplace) Was your fireplace made prior to 1988, between 1988 and 1990, or after 19907

Have Wood Type of Wood Attainment Heard of
Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD
Have Sun Incline
Have But Non- | Valley, Central/ Village/
And Didn’t | Don’t Fire- | Wood | Pellet | Attain | Attain | North | North | South |Central |Spanish| Crystal
Used Use Have | place | Stove | Stove | ment | ment |Valleys| Reno | Reno |Sparks | Springs| Bay Yes No
Count 101 101 n/a n/a 101 n/a n/a 21 79 6 25 34 21 7 8 74 26
Prior to 1988 |75.2%] 75.2% | n/a na |75.2% | nla nfa |47.6% | 82.3% | 50.0% | 68.0% | 88.2% | 90.5% | 28.6% | 62.5% | 74.3% | 80.8%
Beltoen 1990 11,09 11.0%  wa | wa |119% wa | wa | 4.8% 13.9%|16.79 320% 59%  48%  00%  00% [12.2% 7.7%
After 1990 12.9%]12.9% | nla na |12.9% | n/a na |47.6% | 3.8% |33.3%  0.0% | 5.9% | 4.8% |71.4% | 37.5%[13.5% | 11.5%
Note: If a respondent reported having a second fireplace, data for the second one was included in the totals.
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(If Have Fireplace) How many cords of wood did you burn [in your fireplace] during the 2009-2010 winter?

Have Wood Type of Wood Attainment Heard of
Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD
Have Sun Incline
Have But Non- | Valley, Central/ Village/
And Didn't | Don't | Fire- | Wood | Pellet | Attain | Attain | North | North | South |[Central |Spanish| Crystal
Used Use Have | place | Stove | Stove | ment | ment |Valleys| Reno | Reno | Sparks | Springs| Bay Yes No
Count 98 98 n/a n/a 98 n/a n/a 23 74 7 27 29 19 6 10 72 25
None 41% | 4.1% n/a n/a 4.1% n/a n/a 43% | 2.7% |14.3% | 3.7% | 6.9% | 0.0% | 0.0% | 0.0% | 2.8% | 8.0%
< 0.5 Cords 42.9%)42.9% | nla na |42.9%  nla na |34.8% |45.9%]28.6% | 37.0% | 51.7% | 47.4% | 33.3% | 40.0% | 44.4% | 36.0%
0.5t0<1.0 23.5%]23.5% | n/a na |23.5%  n/a na |13.0% |27.0%]14.3% | 33.3% | 20.7% | 26.3% | 33.3% | 0.0% | 26.4% | 16.0%
1.0to<2.0 16.3%] 16.3% | n/a na |16.3% | n/a na |30.4% |12.2%]28.6% | 7.4% |13.8% | 15.8% | 33.3% | 30.0% | 13.9% | 24.0%
2.0 or More 13.3%] 13.3% | n/a na |13.3% | n/a na |17.4% |12.2%]14.3% | 18.5% | 6.9% |10.5% | 0.0% | 30.0% | 12.5% | 16.0%
Mean 0.80 0.80 n/a n/a 0.80 n/a n/a 089 | 0.78 ] 0.69 | 0.83 | 069 | 0.79 | 0.61 | 1.20 | 0.82 | 0.75
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(If Have Fireplace) What kind of wood did you burn?

Have Wood Type of Wood Attainment Heard of
Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD
Have Sun Incline
Have But Non- | Valley, Central/ Village/
And Didn't | Don't Fire- | Wood | Pellet | Attain | Attain | North | North | South |Central |Spanish| Crystal
Used Use Have | place | Stove | Stove | ment | ment |Valleys| Reno | Reno |Sparks |Springs| Bay Yes No
Count 111 111 n/a n/a 111 n/a n/a 24 86 7 29 36 22 7 10 81 28

Soft Wood 27.0%127.0% | nla na |27.0% | nla nfa |37.5% | 24.4% | 28.6% | 24.1% | 22.2% | 27.3% | 28.6% | 50.0% | 29.6% | 21.4%
Hard Wood 17.1%|17.1% | n/a na |17.1% | nla nfa |16.7% | 17.4%|14.3% | 20.7% | 11.1% | 22.7% | 14.3% | 20.0% | 22.2% | 3.6%
Mixed Wood |38.7%|38.7% | n/a na |38.7% | nla nfa |33.3% | 40.7% | 28.6% | 44.8% | 44.4% | 27.3% | 42.9% | 30.0% | 34.6% | 50.0%

gﬁ;tffacr’;e 9.0% | 9.0% | na na | 9.0% | na na | 42% 10.5%| 0.0% | 3.4% | 11.1% 18.2% 14.3% 0.0% | 8.6% | 10.7%
Other 18% | 1.8% | na | na | 1.8% | na | na | 0.0% | 2.3% | 0.0% | 0.0% | 5.6% | 0.0% | 0.0% | 0.0% | 1.2% | 0.0%

DK/Refused 6.3% | 6.3% n/a n/a 6.3% n/a n/a 8.3% | 4.7% |28.6% | 6.9% | 5.6% | 45% | 0.0% | 0.0% | 3.7% | 14.3%

NOTE: The data in the above table is for fireplace users only; the “type of wood used” chart in the main report is based on all respondents who used at least one wood burning device.

(If Have Fireplace) Did you burn coal, scrap wood, or pallets in your fireplace during the 2009-2010 winter?

Have Wood Type of Wood Attainment Heard of
Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD
Have Sun Incline
Have But Non- | Valley, Central/ Village/
And Didn’t | Don’t Fire- | Wood | Pellet | Attain | Attain | North | North | South |Central |Spanish| Crystal
Used Use Have | place | Stove | Stove | ment | ment |Valleys| Reno | Reno |Sparks |Springs| Bay Yes No
Count 111 111 n/a n/a 111 n/a n/a 24 86 7 29 36 22 7 10 81 28
Used Coal 0.0% | 0.0% n/a n/a 0.0% n/a n/a 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0%
Used Scrap 10.8%] 10.8% | n/a na |10.8% | nla na ]12.5%|10.5%|14.3% | 3.4% |16.7% | 9.1% |14.3% | 10.0% | 12.3% | 3.6%
Used Pallets 0.0% | 0.0% n/a n/a 0.0% n/a n/a 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0%
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(If Have Fireplace) When did you use your fireplace for the first time during the 2009-10 winter?

WCAQMD — Wood Use Survey

May 2010

Have Wood Type of Wood Attainment Heard of
Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD
Have Sun Incline
Have But Non- | Valley, Central/ Village/
And Didn't | Don't | Fire- | Wood | Pellet | Attain | Attain | North | North | South |Central |Spanish| Crystal
Used Use Have | place | Stove | Stove | ment | ment |Valleys| Reno | Reno |Sparks | Springs| Bay Yes No
Count 95 95 n/a n/a 95 n/a n/a 20 75 4 25 32 18 7 9 69 25
gg:ﬁgfr Of  128.4%|28.4% | na | na |284% nma | na [30.0% 28.0%| 0.0% | 32.0% | 21.9% | 33.3% | 42.9% | 33.3% | 30.4% | 24.0%
November 35.8%] 35.8% | nla na |35.8%| nla na |45.0% | 33.3% [|100.0%)| 28.0% | 40.6% | 27.8% | 14.3% | 44.4% | 31.9% | 48.0%
December 27.4%| 27.4% | nla na |27.4%  nla na ]10.0% | 32.0% | 0.0% |36.0% | 28.1% | 33.3% | 14.3% | 11.1% | 29.0% | 20.0%
January 4.2% | 4.2% n/a n/a 4.2% n/a n/a 5.0% | 4.0% | 0.0% | 4.0% | 3.1% | 5.6% | 0.0% |11.1%| 4.3% | 4.0%
February 21% | 2.1% n/a n/a 2.1% n/a n/a 5.0% | 1.3% | 0.0% | 0.0% | 3.1% | 0.0% |14.3% | 0.0% | 2.9% | 0.0%
March 21% | 2.1% n/a n/a 2.1% n/a n/a 5.0% | 1.3% | 0.0% | 0.0% | 3.1% | 0.0% |14.3% | 0.0% | 1.4% | 4.0%
8
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(If Have Fireplace) How many days did you burn wood or other items in your fireplace during the 2009-10 winter?

Have Wood Type of Wood Attainment Heard of
Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD
Have Sun Incline
Have But Non- | Valley, Central/ Village/
And Didn't | Don't | Fire- | Wood | Pellet | Attain | Attain | North | North | South |[Central |Spanish| Crystal
Used Use Have | place | Stove | Stove | ment | ment |Valleys| Reno | Reno | Sparks | Springs| Bay Yes No
Count 109 109 n/a n/a 109 n/a n/a 23 85 7 29 35 22 7 9 81 26
Up to 30 Days | 73.4%| 73.4% | n/a na |73.4%  nla na |56.5% |77.6%|57.1% | 79.3% | 82.9% | 68.2% | 71.4% | 44.4% | 74.1% | 69.2%
31to 60 Days | 8.3% | 8.3% n/a n/a 8.3% n/a na |13.0% | 7.1% |14.3% | 6.9% | 8.6% | 4.5% | 28.6% | 0.0% | 6.2% |15.4%
gz;&: More — f18306|18.3% | ma | wa |183% wa | wa |30.4% | 15.3%|28.6% 13.8%  8.6% | 27.3%  0.0% | 55.6% | 19.8%  15.4%
Mean Days 34 34 n/a n/a 34 n/a n/a 44 31 39 37 24 33 19 67 34 35
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(If Have Fireplace) What best describes the time of day you usually start your fire?

Have Wood Type of Wood Attainment Heard of
Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD
Have Sun Incline
Have But Non- | Valley, Central/ Village/
And Didn't | Don't Fire- | Wood | Pellet | Attain | Attain | North | North | South |Central |Spanish| Crystal
Used Use Have | place | Stove | Stove | ment | ment |Valleys| Reno | Reno | Sparks Springs| Bay Yes No
Count 104 104 n/a n/a 104 n/a n/a 20 84 6 28 34 22 6 8 76 26
Midnight —8 am | 4.8% | 4.8% n/a n/a 4.8% n/a n/a 0.0% | 5.0% | 4.8% | 0.0% | 0.0% | 59% | 9.1% |16.7%| 0.0% | 2.6%
8 am — Noon 3.8% | 3.8% n/a n/a 3.8% n/a n/a 0.0% | 5.0% | 3.6% | 0.0% | 0.0% | 8.8% | 0.0% | 0.0% |12.5% | 3.9%
Noon — 5 pm 1.7% | 7.7% n/a n/a 7.7% n/a n/a 0.0% |10.0% | 7.1% |16.7% | 7.1% | 8.8% | 4.5% | 0.0% |12.5% | 6.6%
5 pm — Midnight |83.7%] 83.7% | n/a na |83.7% | nla n/a  1100.0%) 80.0% | 84.5% | 83.3% | 92.9% | 76.5% | 86.4% | 83.3% | 75.0% | 86.8%

Excludes “don’t know” responses.
NOTE: The data in the above table is for fireplace users only; the “time of day” chart in the main report is based on all respondents who used at least one wood burning device.
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WOOD STOVE USE:

(If Have Wood Stove) Was your wood stove or insert made prior to 1988, between 1988 and 1990, or after 1990?

Have Wood Type of Wood Attainment Heard of
Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD
Have Sun Incline
Have But Non- | Valley, Central/ Village/
And Didn’t | Don’t Fire- | Wood | Pellet | Attain | Attain | North | North | South |Central |Spanish| Crystal
Used Use Have | place | Stove | Stove | ment | Ment |Valleys| Reno | Reno |Sparks | Springs| Bay Yes No
Count 72 72 n/a n/a n/a 72 n/a 36 34 19 14 10 12 10 7 59 8
Prior to 1988 |44.4%]44.4% | nla n/a na |44.4% | n/a ]38.9% |50.0% ]|42.1% | 28.6% | 60.0% | 66.7% | 40.0% | 28.6% | 42.4% | 50.0%
Belteen 1958 [979% | 0.706 | wa | wa | wa | 9.7% wa |56% 118%|53% 357% 00%  00% 10.0% 0.0% | 8.5% 25.0%
After 1990 45.8%]145.8% | nla n/a na |45.8% | n/a ]55.6% | 38.2%]52.6% | 35.7% | 40.0% | 33.3% | 50.0% | 71.4% | 49.2% | 25.0%
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(If Have Wood Stove) How many cords

of wood did you burn during the 2009-10 winter?

Have Wood Type of Wood Attainment Heard of
Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD
Have Sun Incline
Have But Non- | Valley, Central/ Village/
And Didn't | Don't | Fire- | Wood | Pellet | Attain | Attain | North | North | South |[Central |Spanish| Crystal
Used Use Have | place | Stove | Stove | ment | Ment |Valleys| Reno | Reno | Sparks | Springs| Bay Yes No
Count 82 82 n/a n/a n/a 82 n/a 41 39 23 16 11 14 11 7 66 11
None 2.4% | 2.4% n/a n/a n/a 2.4% n/a 49% | 0.0% | 8.7% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0%
< 0.5 Cords 13.4%] 13.4% | n/a n/a na |13.4%  nla 7.3% [20.5% ] 4.3% |25.0% | 18.2% | 14.3% | 9.1% | 14.3% | 13.6% | 9.1%
0.5t0<1.0 19.5%] 19.5% | n/a n/a na |19.5% | n/a ]12.2% |28.2% | 8.7% |12.5% | 27.3% | 42.9% | 0.0% |42.9% | 18.2% | 36.4%
1.0to<2.0 24.4%)24.4% | nla n/a na |24.4% | nla ]26.8% |23.1%]26.1% | 31.3% | 9.1% | 21.4% | 27.3% | 28.6% | 21.2% | 36.4%
2.0 or More 40.2%] 40.2% | nla n/a na |40.2% | n/a ]48.8% |28.2%]52.2% | 31.3% | 45.5% | 21.4% | 63.6% | 14.3% | 47.0% | 18.2%
Mean 1.56 1.56 n/a n/a n/a 1.56 n/a 174 | 1.33 | 183 | 1.74 | 1.36 | 1.00 | 2.10 | 0.87 | 1.71 | 1.05
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(If Have Wood Stove) What kind of wood did you burn?

Have Wood Type of Wood Attainment Heard of

Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD
Have Sun Incline
Have But Non- | Valley, Central/ Village/

And Didn't | Don't Fire- | Wood | Pellet | Attain | Attain | North | North | South |Central |Spanish| Crystal
Used Use Have | place | Stove | Stove | ment Ment | Valleys| Reno | Reno | Sparks |Springs| Bay Yes No

89 n/a 43 44 25 18 12 16 11 7 71 12
27.0% | nla |27.9% | 27.3%]36.0% | 22.2% | 16.7% | 37.5% | 9.1% | 28.6% | 25.4% | 33.3%
20.9% | 18.2% | 12.0% | 16.7% | 33.3% | 12.5% | 36.4% | 28.6% | 21.1% | 25.0%
45.5% 1 32.0% | 50.0% | 41.7% | 43.8% | 54.5% | 42.9% | 46.5% | 33.3%

Count 89 89 n/a n/a n/a
Soft Wood 27.0%]27.0% | nla n/a n/a
Hard Wood 20.2% | 20.2% | n/a n/a nla |20.2% | nla

Mixed Wood 42.7% | 42.7% | nla n/a nla |42.7% | nla |39.5%

ELethf?aﬁ:e 1.1% | 1.1% | nwa + na | 1.1% | na | 2.3% 0.0% | 4.0% | 0.0% 0.0%  0.0% | 0.0% | 0.0% | 1.4% | 0.0%

Other 2.2%
DK/Refused 6.7% | 6.7% n/a

2.2% n/a n/a nla | 2.2% na | 4.7% | 0.0% | 8.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 2.8% | 0.0%
n/a nla | 6.7% na | 4.7% | 9.1% | 8.0% |11.1% | 8.3% | 6.3% | 0.0% | 0.0% | 2.8% | 8.3%

NOTE: The data in the above table is for wood stove users only; the “type of wood used” chart in the main report is based on all respondents who used at least one wood burning device.

(If Have Wood Stove) Did you burn coal, scrap wood, or pallets in your wood stove during the 2009-10 winter?

Have Wood Type of Wood Attainment Heard of
Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD
Have Sun Incline
Have But Non- | Valley, Central/ Village/
And Didn't | Don’t | Fire- | Wood | Pellet | Attain | Attain | North | North | South |Central |[Spanish| Crystal
Used Use Have | place | Stove | Stove | ment | ment |Valleys| Reno | Reno |Sparks |Springs| Bay Yes No
Count 89 89 n/a n/a n/a 89 n/a 43 44 25 18 12 16 11 7 71 12

0.0% | 0.0% n/a n/a n/a 0.0% n/a 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0%
16.9% | n/a n/a na |16.9% | na |14.0% |20.5% |16.0% | 22.2% | 16.7% | 18.8% | 9.1% | 14.3% | 14.1%  33.3%
n/a n/a nla | 4.5% n/a 23% | 6.8% | 0.0% | 5.6% | 8.3% | 6.3% | 9.1% | 0.0% | 5.6% | 0.0%

Used Coal
Used Scrap 16.9%
Used Pallets 45% | 4.5%
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(If Have Wood Stove) When did you use your wood stove for the first time during the 2009-10 winter?

WCAQMD — Wood Use Survey

May 2010

Have Wood Type of Wood Attainment Heard of
Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD
Have Sun Incline
Have But Non- | Valley, Central/ Village/
And Didn’t | Don’t Fire- | Wood | Pellet | Attain | Attain | North | North | South |Central |Spanish| Crystal
Used Use Have | place | Stove | Stove | ment | ment |Valleys| Reno | Reno | Sparks |Springs| Bay Yes No
Count 79 79 n/a n/a n/a 79 n/a 36 41 23 15 12 16 9 4 65 11
gg:ﬁgﬁr " 1405%|405% | na | na | na 405%| na |50.0% 31.7%|52.2% | 26.7%  41.7% | 31.3% | 44.4% | 50.0% | 41.5% | 45.5%
November 43.0% ]| 43.0% | nla n/a na |43.0% | n/a ]36.1% |48.8% | 34.8% | 60.0% | 33.3% | 50.0% | 33.3% | 50.0% | 44.6% | 27.3%
December 8.9% | 8.9% n/a n/a n/a 8.9% n/a 83% | 9.8% | 8.7% | 6.7% | 8.3% |12.5% | 11.1% | 0.0% | 7.7% | 18.2%
January 5.1% | 5.1% n/a n/a n/a 5.1% n/a 56% | 49% | 4.3% | 6.7% | 8.3% | 0.0% |11.1%  0.0% | 6.2% | 0.0%
February 1.3% | 1.3% n/a n/a n/a 1.3% n/a 0.0% | 2.4% | 0.0% | 0.0% | 8.3% | 0.0% | 0.0% | 0.0% | 0.0% | 9.1%
March 1.3% | 1.3% n/a n/a n/a 1.3% n/a 0.0% | 24% | 0.0% | 0.0% | 0.0% | 6.3% | 0.0% | 0.0% | 0.0% | 0.0%
14

InfoSearch International




(If Have Wood Stove) How many days did you burn wood or other items in your wood stove during the 2009-10 winter?

Have Wood Type of Wood Attainment Heard of
Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD
Have Sun Incline
Have But Non- | Valley, Central/ Village/
And Didn't | Don't Fire- | Wood | Pellet | Attain | Attain | North | North | South |Central |Spanish| Crystal
Used Use Have | place | Stove | Stove | ment | ment |Valleys| Reno | Reno |Sparks |Springs| Bay Yes No
Count 82 82 n/a n/a n/a 82 n/a 38 42 22 18 11 15 10 6 64 12
LDJg;(s) = 36.6% | 36.6% | n/a n/a na |36.6% | na |23.7% |50.0% |27.3% | 55.6% | 45.5% | 40.0% | 10.0% | 33.3% | 32.8% | 41.7%
32;260 10.5%|195% | na | wa | na |195%| ma |21.1% | 19.0%|13.6% | 11.1% | 9.1% |33.3% | 30.0% | 33.3%|18.8% | 25.0%
gg;sr More 143006]43.9% | na | na | wa |43.9% na |55.3% | 31.0%[59.19% | 33.3% | 45.5% | 26.7% | 60.0% | 33.3% | 48.4%  33.3%
Mean 73 73 n/a n/a n/a 73 n/a 91 53 96 52 71 54 93 69 77 77
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(If Have Wood Stove) What best describes the time of day you usually start your fire?

Have Wood Type of Wood Attainment Heard of
Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD
Have Sun Incline
Have But Non- | Valley, Central/ Village/
And Didn't | Don't Fire- | Wood | Pellet | Attain | Attain | North | North | South |Central |Spanish| Crystal
Used Use Have | place | Stove | Stove | ment | ment |Valleys| Reno | Reno |Sparks |Springs| Bay Yes No
Count 81 81 n/a n/a n/a 81 n/a 38 41 21 17 12 14 11 6 67 11

Midnight —8 am | 9.9% | 9.9% n/a n/a n/a 9.9% na 110.5% | 9.8% [19.0% | 11.8% | 16.7% | 0.0% | 0.0% | 0.0% | 9.0% | 18.2%

8 am — Noon 16.0%] 16.0% | n/a n/a nfa |16.0% | nla [18.4% | 12.2%| 9.5% |23.5% | 8.3% | 7.1% | 27.3% | 33.3%|17.9% | 0.0%

Noon — 5 pm 8.6% | 8.6% n/a n/a n/a 8.6% nfa 113.2% | 4.9% [14.3% | 0.0% | 8.3% | 7.1% |18.2% | 0.0% | 10.4% | 0.0%

5 pm — Midnight ]165.4%|65.4% | n/a n/a nfa |65.4% | nla [|57.9% | 73.2%|57.1% | 64.7% | 66.7% | 85.7% | 54.5% | 66.7% | 62.7% | 81.8%

NOTE: The data in the above table is for wood stove users only; the “time of day” chart in the main report is based on all respondents who used at least one wood burning device.
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PELLET STOVE USE:

(If Have Pellet Stove) Was your pellet stove made prior to 1988, between 1988 and 1990, or after 1990?77

Have Wood Type of Wood Attainment Heard of
Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD
Have Sun Incline
Have But Non- | Valley, Central/ Village/
And Didn't | Don't Fire- | Wood | Pellet | Attain | Attain | North | North | South |Central Spanish| Crystal
Used Use Have | place | Stove | Stove | ment | ment |Valleys| Reno | Reno |Sparks Springs| Bay Yes No
Count 44 44 n/a n/a n/a n/a 44 30 13 10 6 5 3 18 2 34 10
Prior to 1988 | 6.8% | 6.8% n/a n/a n/a n/a 6.8% | 0.0% |23.1%| 0.0% | 33.3% | 20.0% | 0.0% | 0.0% | 0.0% | 5.9% | 10.0%
Beltoen 195 [68% | 6.8% « wa | nwa | wa | wa | 6.8% [10.0% 0.0% [20.0% 00%  00% | 00%  56% | 0.0% | 2.9% 20.0%
After 1990 86.4%]86.4% | nla n/a n/a na | 86.4% | 90.0% | 76.9% | 80.0% | 66.7% | 80.0% |{100.0%| 94.4% |100.0%)] 91.2% | 70.0%
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(If Have Pellet Stove) How many tons of pellets did you burn during the 2009-10 winter?

Have Wood Type of Wood Attainment Heard of
Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD
Have Sun Incline
Have But Non- | Valley, Central/ Village/
And Didn't | Don't Fire- | Wood | Pellet | Attain | Attain | North | North | South |Central |Spanish| Crystal
Used Use Have | place | Stove | Stove | ment | ment | Valleys| Reno | Reno |Sparks |Springs| Bay Yes No
Count 46 46 n/a n/a n/a n/a 46 32 13 10 6 5 3 19 3 36 10
None 4.3% | 4.3% n/a n/a n/a n/a 4.3% | 6.3% | 0.0% |10.0% | 0.0% | 0.0% | 0.0% | 0.0% |33.3%| 5.6% | 0.0%
<0.5Tons 13.0%| 13.0% | n/a n/a n/a na |13.0%[12.5% | 15.4% | 0.0% |16.7% | 20.0% | 0.0% |21.1% | 0.0% | 11.1% | 20.0%
0.5t0<1.0 15.2%| 15.2% | n/a n/a n/a na | 15.2%]12.5% | 15.4% | 0.0% |33.3% | 0.0% |33.3% | 15.8% | 33.3% | 16.7% | 10.0%
1.0to<2.0 32.6%|32.6% | nia n/a n/a na | 32.6% | 34.4% | 30.8% | 50.0% | 33.3% | 40.0% | 0.0% | 31.6% | 0.0% | 33.3% | 30.0%
2.0 or more 34.8%|34.8% | nia n/a n/a na | 34.8% |34.4% | 38.5% | 40.0% | 16.7% | 40.0% | 66.7% | 31.6% | 33.3% | 33.3% | 40.0%
Mean 1.34 1.34 n/a n/a n/a n/a 134 | 141 | 1.22 1.60 | 0.91 1.32 150 | 1.34 | 1.25 | 1.33 | 1.38
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(If Have Pellet Stove) Did you burn coal, scrap wood, or pallets in your pellet stove during the 2009-10 winter?

Have Wood Type of Wood Attainment Heard of
Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD
Have Sun Incline
Have But Non- | Valley, Central/ Village/
And Didn't | Don't Fire- | Wood | Pellet | Attain | Attain | North | North | South |Central |Spanish| Crystal
Used Use Have | place | Stove | Stove | ment | ment |Valleys| Reno | Reno |Sparks |Springs| Bay Yes No
Count 46 46 n/a n/a n/a n/a 46 32 13 10 6 5 3 19 3 36 10
Used Coal 0.0% | 0.0% n/a n/a n/a n/a 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0%
Used Scrap 0.0% | 0.0% n/a n/a n/a n/a 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0%
Used Pallets |13.0% [ 13.0% | n/a n/a n/a na | 13.0%|12.5% | 15.4% ] 20.0% | 16.7% | 20.0% | 0.0% | 10.5% | 0.0% | 16.7% | 0.0%
(If Have Pellet Stove) When did you use your pellet stove for the first time during the 2009-10 winter?
Have Wood Type of Wood Attainment Heard of
Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD
Have Sun Incline
Have But Non- | Valley, Central/ Village/
And Didn't | Don't | Fire- | Wood | Pellet | Attain | Attain | North | North | South |[Central |Spanish| Crystal
Used Use Have | place | Stove | Stove | ment | ment |Valleys| Reno | Reno |Sparks | Springs| Bay Yes No
Count 41 41 n/a n/a n/a n/a 41 28 12 9 6 5 2 18 1 31 10
g;:l‘i’gfr o |56.1%|56.1% nwa | wa | ma | na | 56.1%]57.1% 58.3% |88.9% | 50.0%  40.0% (100.0% 44.4% 0.0% |54.8% | 60.0%
November 29.3%]29.3% | nl/a n/a n/a na |29.3%]32.1% | 16.7%]11.1% | 33.3% | 20.0% | 0.0% | 38.9% |100.0%] 25.8% | 40.0%
December 9.8% | 9.8% n/a n/a n/a n/a 9.8% | 7.1% |16.7% | 0.0% | 16.7%  20.0% | 0.0% |11.1% | 0.0% |12.9% | 0.0%
January 24% | 2.4% n/a n/a n/a n/a 2.4% | 0.0% | 8.3% | 0.0% | 0.0% | 20.0% | 0.0% | 0.0% | 0.0% | 3.2% | 0.0%
February 2.4% | 2.4% n/a n/a n/a n/a 2.4% | 3.6% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 5.6% | 0.0% | 3.2% | 0.0%
March 0.0% | 0.0% n/a n/a n/a n/a 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0%
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(If Have Pellet Stove) How many days did you burn wood or other items in your pellet stove during the 2009-10 winter?

Have Wood Type of Wood Attainment Heard of
Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD
Have Sun Incline
Have But Non- | Valley, Central/ Village/
And Didn’t | Don’t Fire- | Wood | Pellet | Attain | Attain | North | North | South |Central |Spanish| Crystal
Used Use Have | place | Stove | Stove | ment | ment |Valleys| Reno | Reno |Sparks | Springs| Bay Yes No
Count 43 43 n/a n/a n/a n/a 43 30 12 10 6 5 2 18 2 33 10
Up to 30 Days |20.9%] 20.9% | n/a n/a n/a nfa | 20.9%|16.7% | 33.3% | 10.0% | 33.3% | 20.0% | 50.0% | 16.7% | 50.0% | 24.2% | 10.0%
31to 60 Days | 9.3% | 9.3% n/a n/a n/a n/a 9.3% | 13.3% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% |22.2% | 0.0% |12.1% | 0.0%
gg;; More  l69.806|69.8% | ma | na | na | na |69.8%]|70.0% | 66.7%|90.0%  66.7%  80.0%  50.0%  61.1%  50.0% | 63.6% | 90.0%
Mean 92 92 n/a n/a n/a n/a 92 95 80 133 97 89 43 75 90 88 105
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(If Have Pellet Stove) What best describes the time of day you usually start your fire?

Have Wood Type of Wood Attainment Heard of
Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD
Have Sun Incline
Have But Non- | Valley, Central/ Village/
And Didn't | Don't Fire- | Wood | Pellet | Attain | Attain | North | North | South |Central |Spanish| Crystal
Used Use Have | place | Stove | Stove | ment | ment |Valleys| Reno | Reno | Sparks Springs| Bay Yes No
Count 36 36 n/a n/a n/a n/a 36 24 11 5 6 4 2 17 2 27 9
Midnight — 8 am |19.4%] 19.4% | n/a n/a n/a na |19.4%]29.2% | 0.0% |40.0% | 0.0% | 0.0% | 0.0% | 23.5% | 50.0% | 18.5% | 22.2%
8 am — Noon 13.9%] 13.9% | n/a n/a n/a na | 13.9%]20.8% | 0.0% |20.0% | 0.0% | 0.0% | 0.0% | 17.6% | 50.0% | 14.8% | 11.1%
Noon — 5 pm 16.7%] 16.7% | n/a n/a n/a na | 16.7%]16.7% | 9.1% |20.0% | 33.3% | 0.0% | 0.0% | 17.6% | 0.0% | 14.8% | 22.2%
5 pm — Midnight |50.0%] 50.0% | n/a n/a n/a n/a |50.0% | 33.3% | 90.9% | 20.0% | 66.7% |100.0%|100.0%| 41.2% | 0.0% | 51.9% | 44.4%

NOTE: The data in the above table is for pellet stove users only; the “time of day” chart in the main report is based on all respondents who used at least one wood burning device.
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OBTAINING WOOD/PELLETS:

Last winter, did you cut your wood yourself or did you buy it?
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Have Wood Type of Wood Attainment Heard of
Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD
Have Sun Incline
Have But Non- | Valley, Central/ Village/
And Didn’t | Don’t Fire- | Wood | Pellet | Attain | Attain | North | North | South |Central |Spanish| Crystal
Used Use Have | place | Stove | Stove | ment | ment |Valleys| Reno | Reno |Sparks | Springs| Bay Yes No
Count 189 189 n/a n/a 107 87 3 64 123 31 45 46 34 17 16 144 39
Cut Wood 32.8%] 32.8% | nla na |31.8% | 32.2% | 33.3% | 29.7% | 35.0% | 32.3% | 40.0% | 26.1% | 38.2% | 29.4% | 25.0% | 35.4% | 25.6%
Bought Wood |47.6%]47.6% | n/a nfa |50.5% | 46.0% | 33.3% | 43.8% | 48.8% | 48.4% | 40.0% | 56.5% | 52.9% | 41.2% | 37.5% | 43.1% | 61.5%
Cut & Bought | 6.9% | 6.9% n/a n/a 3.7% |10.3% [ 33.3%]14.1% | 3.3% | 6.5% | 2.2% | 4.3% | 2.9% |23.5% | 18.8% | 8.3% | 2.6%
%QES‘G'V‘E” 53% | 53% na | na |65% | 4.6% | 0.0% | 3.1% | 65% | 0.0% | 8.9% | 4.3%  5.9% 0.0% |12.5%]| 5.6%  5.1%
E’;‘t‘;(l;ruse‘j 48% | 48% | na | na | 56% | 3.4% | 0.0% | 4.7%  4.9% | 3.2% | 4.4%  8.7% | 0.0% | 5.9% | 6.3% | 4.2%  5.1%
Other—Found 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
Wood 2.6% | 2.6% n/a n/a 1.9% | 3.4% | 0.0% | 4.7% | 1.6% | 9.7% | 4.4% | 0.0% | 0.0% | 0.0% | 0.0% | 3.5% | 0.0%
22



(If Cut Wood) Did you cut your wood on private land or on public land?

Have Wood Type of Wood Attainment Heard of
Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD
Have Sun Incline
Have But Non- | Valley, Central/ Village/
And Didn’t | Don’t Fire- | Wood | Pellet | Attain | Attain | North | North | South |Central |Spanish| Crystal
Used Use Have | place | Stove | Stove | ment | ment |Valleys| Reno | Reno |Sparks | Springs| Bay Yes No
Count 73 73 n/a n/a 37 36 2 28 45 12 17 14 14 9 7 62 10
Private Land ]63.0%] 63.0% | n/a na |70.3% |55.6% [100.0%] 57.1% | 66.7% | 25.0% | 58.8% | 78.6% | 64.3% | 77.8% | 85.7% | 64.5% | 60.0%
Public Land 31.5%]31.5% | n/a na 129.7% | 33.3% | 0.0% ]32.1% | 31.1% ] 50.0% | 35.3% | 21.4% | 35.7% | 22.2% | 14.3% | 29.0% | 40.0%
Other 5.5% | 5.5% n/a n/a 0.0% |11.1% | 0.0% |10.7% | 2.2% |25.0% | 5.9% | 0.0% | 0.0% | 0.0% | 0.0% | 6.5% | 0.0%
(If a pellet stove user) Where did you purchase your pellets?
Have Wood Type of Wood Attainment Heard of
Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD
Have Sun Incline
Have But Non- | Valley, Central/ Village/
And Didn't | Don't Fire- | Wood | Pellet | Attain | Attain | North | North | South |Central |Spanish| Crystal
Used Use Have | place | Stove | Stove | ment | ment |Valleys| Reno | Reno |Sparks |Springs| Bay Yes No
Count 43 43 n/a n/a n/a n/a 43 29 13 9 6 5 3 18 2 33 10
Lumber
Store (incl. 51.2%]51.2% | nla n/a n/a na | 51.2%|41.4% | 76.9% | 44.4% | 66.7% | 80.0% | 66.7% | 44.4% | 0.0% | 45.5% | 70.0%
Lowes, etc.)
Pe”et Stove 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
Dealer 16.3%|16.3% | nla n/a n/a na |16.3%|17.2% | 7.7% |22.2% | 33.3% | 0.0% | 0.0% | 5.6% |100.0%]| 18.2% | 10.0%
ﬁgﬁgt 16.3%)16.3%| na | nwa | na | na |16.3%[20.7%| 7.7% [11.1% | 0.0% | 0.0% | 33.3% |27.8% | 0.0% |15.2% | 20.0%
Other 16.3%|16.3% | n/a n/a n/a na |16.3%|20.7% | 7.7% |22.2% | 0.0% |20.0% | 0.0% | 22.2% | 0.0% | 21.2% | 0.0%
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CURTAILMENT OF WOOD BURNING:

Have you ever heard of the Green-Yellow-and-Red Burn Program?

Have Wood Type of Wood Attainment Heard of
Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD
Have Sun Incline
Have But Non- | Valley, Central/ Village/
And Didn’t | Don’t Fire- | Wood | Pellet | Attain | Attain | North | North | South |Central |Spanish| Crystal
Used Use Have | place | Stove | Stove | ment | ment | Valleys| Reno | Reno |Sparks |Springs| Bay Yes No
Count 401 236 165 n/a 111 88 46 133 264 56 98 78 92 55 22 282 109
Yes 84.8%] 86.4% | 82.4% | nla |82.0% | 89.8% | 89.1% ] 80.5% | 87.1% | 85.7% | 84.7% | 91.0% | 85.9% | 85.5% | 54.5% | 92.2% | 67.0%
No 14.5%]112.3% | 17.6% | nla |16.2% | 9.1% |10.9%]19.5% | 11.7% | 14.3% | 15.3% | 6.4% | 13.0% | 14.5% | 45.5% | 7.8% | 32.1%
DK/Refused 0.7% | 1.3% | 0.0% n/a 1.8% | 1.1% | 0.0% | 0.0% | 1.1% | 0.0% | 0.0% | 2.6% | 1.1% | 0.0% | 0.0% | 0.0% | 0.9%
(If Heard about the Green-Yellow-Red Program) Where did you hear about the Green-Yellow-Red Program?
Have Wood Type of Wood Attainment Heard of
Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD
Have Sun Incline
Have But Non- | Valley, Central/ Village/
And Didn’t | Don’t Fire- Wood | Pellet | Attain | Attain | North | North | South |Central |Spanish| Crystal
Used Use Have | place | Stove | Stove | ment | ment |Valleys| Reno | Reno |Sparks |Springs| Bay Yes No
Count 340 204 136 n/a 91 79 41 107 230 48 83 71 79 47 12 260 73
TV/Radio 80.6%] 81.4% | 79.4% | nla |78.0% | 83.5% |87.8% | 83.2% | 79.1% | 75.0% | 80.7% | 78.9% | 78.5% | 87.2% |100.0%)] 81.9% | 74.0%
Newspaper 13.8%] 13.7% | 14.0% | nla |18.7% | 10.1% | 7.3% |10.3% | 15.7% | 14.6% | 13.3% | 15.5% | 17.7% | 8.5% | 0.0% | 12.7% | 19.2%
Web Page 0.6% | 1.0% | 0.0% n/a 0.0% | 1.3% | 24% | 1.9% | 0.0% | 2.1% | 0.0% | 0.0% | 0.0% | 2.1% | 0.0% | 0.8% | 0.0%
Other 41% | 2.5% | 6.6% n/a 0.0% | 51% | 24% | 3.7% | 4.3% | 6.3% | 4.8% | 4.2% | 3.8% | 2.1% | 0.0% | 3.8% | 5.5%
DK/Refused 0.9% | 1.5% | 0.0% n/a 3.3% | 0.0% | 0.0% | 0.9% | 0.9% | 2.1% | 1.2% | 1.4% | 0.0% | 0.0% | 0.0% | 0.8% | 1.4%
24

WCAQMD — Wood Use Survey

May 2010

InfoSearch International




(If Heard about the Green-Yellow-Red Program and Used a Wood Burning Device) Did you reduce or stop your wood
burning during yellow or red days this past winter?

Have Wood Type of Wood Attainment Heard of
Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD
Have Sun Incline
Have But Non- | Valley, Central/ Village/
And Didn't | Don't | Fire- | Wood | Pellet | Attain | Attain | North | North | South [Central |Spanish| Crystal
Used Use Have | place | Stove | Stove | ment | ment |Valleys| Reno | Reno | Sparks Springs Bay Yes No
Count 204 204 n/a n/a 91 79 41 81 121 37 44 44 35 33 11 166 33
Yes 85.8%]85.8% | n/a na |84.6% | 88.6% | 85.4% | 81.5% | 89.3% ] 91.9% | 86.4% | 86.4% | 94.3% | 84.8% | 36.4% | 87.3% | 78.8%
No 4.4% | 4.4% n/a n/a 22% | 5.1% | 7.3% | 6.2% | 2.5% | 5.4% | 2.3% | 4.5% | 2.9% | 3.0% |18.2% | 4.2% | 6.1%
DK/Refused 9.8% | 9.8% n/a na [13.2% | 6.3% | 7.3% |12.3% | 8.3% | 2.7% [11.4% | 9.1% | 2.9% |12.1% |45.5% | 8.4% | 15.2%
Would you support additional wood burning controls to improve air quality?
Have Wood Type of Wood Attainment Heard of
Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD
Have Sun Incline
Have But Non- | Valley, Central/ Village/
And Didn't | Don't | Fire- | Wood | Pellet | Attain | Attain | North | North | South |[Central |Spanish| Crystal
Used Use Have | place | Stove | Stove | ment | ment |Valleys| Reno | Reno |Sparks | Springs| Bay Yes No
Count 401 236 165 n/a 111 88 46 133 264 56 98 78 92 55 22 282 109
Yes 51.9%]44.9% 61.8% | nla |46.8% | 37.5% | 54.3% ] 47.4% | 54.5% | 44.6% | 56.1% | 53.8% | 52.2% | 50.9% | 45.5% | 49.3% | 61.5%
No 36.7%) 44.1% | 26.1% | nla |42.3% 50.0% | 39.1% ] 42.9% | 33.0% | 42.9% | 27.6% | 34.6% | 39.1% | 41.8% | 45.5% | 40.8% | 25.7%
DK/Refused 11.5%]11.0% | 12.1% | n/a |10.8% |12.5% | 6.5% | 9.8% |12.5%|12.5% | 16.3% | 11.5% | 8.7% | 7.3% | 9.1% | 9.9% | 12.8%
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AIR QUALITY / AIR POLLUTION:

How would you rate the overall air quality in Washoe County?

Have Wood Type of Wood Attainment Heard of
Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD
Have Sun Incline
Have But Non- | Valley, Central/ Village/
And Didn't | Don't | Fire- | Wood | Pellet | Attain | Attain | North | North | South |Central |Spanish| Crystal
Used Use Have | place | Stove | Stove | ment | ment |Valleys| Reno | Reno | Sparks | Springs| Bay Yes No
Count 1,165 | 236 165 764 111 88 46 443 716 183 292 184 246 230 30 282 109
Excellent 16.2%] 20.8% | 16.4% | 14.8% | 20.7% | 27.3% | 15.2% | 19.9% | 13.8% | 17.5% | 17.5% | 14.1% | 9.8% | 18.3% | 46.7% | 19.1% | 18.3%
Good 59.5%] 58.9% | 58.2% | 59.9% | 59.5% | 50.0% | 69.6% | 58.9% | 60.1% | 55.2% | 60.6% | 60.3% | 58.5% | 63.9% | 43.3% | 58.2% | 60.6%
Fair 20.1%] 16.5% | 23.0% | 20.5% | 17.1% | 17.0% | 13.0% | 17.4% | 21.6% | 22.4% | 19.5% | 20.7% | 25.2% | 15.2% | 3.3% | 19.9% | 18.3%
Poor 29% | 1.7% | 1.8% | 3.5% | 0.9% | 2.3% | 2.2% | 3.2% | 2.8% | 4.4% | 1.4% | 3.3% | 4.1% | 2.6% | 0.0% | 1.8% | 1.8%
DK/Refused 1.3% | 2.1% | 0.6% | 1.2% | 1.8% | 3.4% | 0.0% | 0.7% | 1.7% | 0.5% | 1.0% | 1.6% | 2.4% | 0.0% | 6.7% | 1.1% | 0.9%
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In your opinion, in which season is the air quality best within Washoe County?

Have Wood Type of Wood Attainment Heard of
Total Burning Device Burning Device or Non Geographic Area of Washoe County WCAQMD

Have Sun Incline

Have But Non- | Valley, Central/ Village/

And Didn’t | Don’t Fire- | Wood | Pellet | Attain | Attain | North | North | South |Central |Spanish| Crystal
Used Use Have | place | Stove | Stove | ment | ment |Valleys| Reno | Reno |Sparks |Springs| Bay Yes No
Count 1,165 236 165 764 111 88 46 443 716 183 292 184 246 230 30 282 109
Spring 36.5%] 39.4% | 35.8% | 35.7% | 40.5% | 37.5% | 39.1% | 34.5% | 37.6% | 33.3% | 39.4% | 35.9% | 37.0% | 37.4% | 20.0% | 39.7% | 34.9%
Summer 26.4%1] 26.3% | 35.2% | 24.5% | 27.0% | 22.7% | 34.8% | 24.8% | 27.4% | 27.3% | 26.7% | 25.5% | 29.3% | 23.9% | 16.7% ] 29.1% | 32.1%
Fall 11.5%] 11.0% | 7.9% |12.4% |10.8% | 11.4% | 8.7% | 13.5% | 10.3% | 12.6% | 10.6% | 13.6% | 7.3% | 15.2% | 6.7% | 10.3% | 9.2%
Winter 14.4%]| 9.3% | 8.5% |17.3%|10.8% | 10.2% | 2.2% | 14.4% | 14.5% | 13.7% | 13.4% | 15.2% | 15.0% | 13.9% | 23.3% | 8.5% | 10.1%
DK/Refused 11.2%] 14.0% | 12.7% | 10.1% | 10.8% | 18.2% | 15.2% | 12.6% | 10.2% | 13.1% | 9.9% | 9.8% |11.4%  9.6% |33.3% | 12.4% | 13.8%
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Appendix B

2009 Washoe County Dwelling Units

Provided by Washoe County
Department of Community Development,
Advanced Planning Program
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OBSERVATIONSAT 3-HOURLY INTERVALS

RENO, NV

JANUARY 2010 KRNO WBAN # 23185
SATELLITE TEMPERATURE | | WIND PRESSURE SATELLITE TEMPERATURE | | WIND PRESSURE
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T| % [888E |B°|s 2 B |z (B2 58] b He |2 % |88|8 £|5° s | Blz |¥2]% [5&| & By

SUNRISE: 0718 JAN 13 SUNSET: 1656 SUNRISE: 0716 JAN 19 SUNSET: 1703
01 |BKN | 080 10. 00 46 32| 40 | 58 | 11 |14 | 25.40] 29. 80 01|SCT | 080 10. 00 36| 24| 31 | 62 9133 | 25.07 | 29. 46
04 |OvC | 050 4. 00 | RA 40 36| 38|86 | 20 |17 | 25.43| 29.84 04 |SCT | 090 10. 00 39| 24| 33 | 55 815 | 25.04 | 29.42
07 |BKN | 070 10. 00 39 33| 36 | 79 8 (04 | 25.48| 29.91 07 |BKN [ 100 10. 00 39| 22|32 |51 13|13 | 25.00 |29.38
10 |BKN [ 150 10. 00 45 32| 39 | 60 5105 | 25.57| 30.01 10|BKN | 180 10. 00 43 | 23|35 (45| 14|12 | 25.00 | 29. 37
13 |SCT 042 10. 00 48 28| 39| 46 | 21 |28 | 25.57| 30.01 13 |BKN | 180 10. 00 47 | 23|37 [ 39| 21|17 | 24.96 | 29.31
16 |[FEW | 055 10. 00 48 26| 38 | 42 7 129 | 25.62| 30.09 16 [BKN | 090 10. 00 44| 23|35 | 44 | 18|17 | 24.95 | 29. 30
19 |FEW | 045 10. 00 42 27| 36 | 55 0|00 | 25.71| 30.20 19|0OvC | 180 10. 00 40| 20| 32 [ 45| 11|18 | 24.96 | 29. 34
22 [SCT | 060 10. 00 37 281 331 70 7114 | 25.79 30. 29 22 |SCT | 180 10. 00 37| 22|31 | 55 6129 [ 24.99 | 29. 36

SUNRISE: 0718 JAN 14 SUNSET: 1657 SUNRISE: 0715 JAN 20 SUNSET: 1704
01 |[CLR |NC 10. 00 32 26| 30 | 79 8 |10 | 25.82| 30.33 01|BKN | 120 10. 00 36| 24| 31 | 62 6|32 | 24.96 | 29. 33
04 |[CLR |NC 10. 00 28 24| 27 | 85 0|00 | 25.82]| 30.34 04 |BKN | 090 10. 00 34| 20| 29 | 57 605 | 24.96 | 29. 34
07 |FEW | 250 10. 00 26 22| 25| 85 0 |00 | 25.87| 30.42 07 |BKN [ 100 10. 00 39| 22|32 | 51| 16|16 | 24.92 | 29.28
10 |FEW | 200 10. 00 36 24| 31 | 62 0 |00 | 25.90| 30.45 10|0OvVC | 075 10. 00 40| 20| 32 [ 45| 10|06 | 24.84 | 29.19
13 |SCT | 200 10. 00 44 25| 36 | 47 0 |00 | 25.87| 30.40 13|0OvC | 080 10. 00 42 | 27| 36 | 55| 28|18 | 24.75 | 29.09
16 [SCT | 220 10. 00 49 25| 39 | 39 8 |15 | 25.83| 30. 36 16 [BKN | 090 10. 00 36| 30|33 |79 | 14|20 | 24.77 |29.13
19 [CLR |NC 10. 00 38 27| 33 | 65 0 |00 | 25.84| 30.40 19|0vC | 025 2.00(-SN 34| 26|31 | 73| 18|21 | 24.82 | 29.17
22 |[CLR |NC 10. 00 35 26| 31| 70 0|00 | 25.84] 30. 38 22|0vC | 050 10. 00 34| 28[ 32|79 3/ VR | 24.83 |29.18

SUNRISE: 0718 JAN 15 SUNSET: 1659 SUNRISE: 0715 JAN 21 SUNSET: 1705
01 |[CLR |NC 10. 00 32 26| 30 | 79 0|00 | 25.80]| 30.32 01|BKN | 060 10. 00 34| 24| 30| 67 | 22|18 | 24.83 | 29.19
04 |[CLR |NC 10. 00 31 26| 29 | 82 0|00 | 25.76| 30. 27 04 |FEW| 060 10. 00 33| 19| 28 | 56 11|18 | 24.83 | 29. 20
07 |SCT | 200 10. 00 30 26| 28 | 85 0|00 | 25.76| 30.30 07 |BKN | 180 10. 00 32| 18| 27 | 56 6|11 | 24.81 | 29.18
10 |BKN | 200 10. 00 34 28| 32 | 79 0|00 | 25.76| 30.29 10|0OvC | 200 10. 00 34| 21| 29 | 59 312 | 24.81 | 29.18
13 |OvVC | 250 10. 00 44 28| 37 | 53 5104 | 25.67| 30.17 13|0vC | 032 7.00(-SN 35| 23| 30 | 62 11|12 | 24.69 | 29. 03
16 [OVC | 250 10. 00 47 30| 39 | 52 51(04 | 25.61| 30.09 16w | 006 0.75|-SN BR 30| 29| 30 | 96 0|00 | 24.62 | 28.97
19 |BKN | 210 10. 00 41 31| 37 | 68 0|00 | 25.61| 30.10 19|0OvC | 040 7.00(-SN 31| 29| 30| 92 000 | 24.59 | 28.92
22 [BKN | 150 10. 00 34 29| 32 | 82 5134 | 25.58| 30.08 22 |0VC | 045 5.00(-SN 31| 27|29 | 85 620 | 24.60 | 28.93

SUNRISE: 0717 JAN 16 SUNSET: 1660 SUNRISE: 0714 JAN 22 SUNSET: 1706
01 |OvC | 200 10. 00 30 26| 28 | 85 0|00 | 25.55| 30.04 01|0OvC | 060 2.00|-SN BR 29| 27| 28 | 92 0|00 | 24.62 | 28.97
04 |OvC | 200 10. 00 30 26| 28 | 85 0|00 | 25.53]| 30.01 04 |BKN | 055 6. 00| BR 26| 25| 26 | 96 0[00 | 24.70 | 29.08
07 |BKN | 200 10. 00 27 25| 26 | 92 3 (18 | 25.52| 30.02 07 |BKN [ 065 10. 00 28| 23| 26 | 82 0|00 | 24.79 | 29.18
10 |OVC | 220 10. 00 33 27| 31| 79 0|00 | 25.54| 30.04 10|BKN | 110 10. 00 35| 20| 29 | 54 7124 | 24.88 | 29. 26
13 |BKN | 250 10. 00 46 24| 37 | 42 0|00 | 25.45]| 29.91 13 |BKN | 200 10. 00 40 | 18| 32 | 41 5102 | 24.91 | 29. 29
16 [BKN | 250 10. 00 50 22| 38 | 33 0 |00 | 25.43| 29.88 16 [BKN | 180 10. 00 38| 18| 30 | 44 504 | 24.97 | 29. 38
19 |OVC | 150 10. 00 44 25| 36 | 47 0|00 | 25.45| 29.92 19 |BKN | 200 10. 00 33| 22| 29 | 64 7134 | 25.05 | 29.48
22 [OVC | 120 10. 00 40 29| 35| 65 0|00 | 25.46| 29.93 22 |SCT | 180 10. 00 30| 25| 28 | 82 3| VR | 25.13 | 29.56

SUNRISE: 0717 JAN 17 SUNSET: 1701 SUNRISE: 0714 JAN 23 SUNSET: 1707
01 |BKN | 200 10. 00 34 27| 31| 76 0|00 | 25.43| 29. 88 01|SCT | 150 10. 00 25| 22| 24 | 88 3121 | 25.19 | 29.64
04 |OvVC | 150 10. 00 34 27| 31| 76 3|15 | 25.40| 29. 83 04 |SCT | 150 10. 00 22| 19| 21 | 88 000 | 25.27 | 29.75
07 |OvC | 100 10. 00 36 28| 33| 73 3 (08| 25.39( 29.83 07|SCT [ 150 10. 00 20| 16| 19 | 84 0|00 | 25.35 |29.85
10 |OvVC [ 180 10. 00 41 29| 36 | 62 6 |31 | 25.38| 29.81 10|BKN | 120 10. 00 27| 19| 24 | 72 0[00 | 25.43 | 29.94
13 |OvC | 150 10. 00 51 30| 41| 45| 15 |17 | 25.28| 29.68 13|SCT | 047 10. 00 38| 20| 31 | 48 5111 | 25.44 | 29.93
16 [OVC | 065 10.00 |-RA 47 33|41 | 58|16 |21 | 25.30| 29.71 16 [BKN | 065 10. 00 42| 18| 33 | 38| 10|28 | 25.48 | 29.98
19 |OVC [ 120 10. 00 42 31| 37 | 65 9132 | 25.27| 29.70 19 |FEW| 090 10. 00 36| 21| 30 | 55 9131 | 25.55 | 30.09
22 [BKN | 120 10. 00 44 31| 38 | 60 5|VR| 25.29]| 29.70 22 |CLR | NC 10. 00 28| 19| 25 | 69 0|00 | 25.62 | 30.17

SUNRISE: 0716 JAN 18 SUNSET: 1702 SUNRISE: 0713 JAN 24 SUNSET: 1709
01 |SCT | 100 10. 00 41 30| 36 | 65 7 132 | 25.26| 29.65 01|CLR |NC 10. 00 24| 18| 22 | 78 0|00 | 25.65 |30.18
04 |BKN | 090 10. 00 37 29| 34 | 73 3129 | 25.25]| 29.65 04 |CLR | NC 10. 00 22| 16| 20 | 78 000 | 25.63 | 30.16
07 |BKN | 090 10. 00 35 29| 32| 79 0|00 | 25.18| 29.59 07 |BKN {070 10. 00 23| 17|21 | 78 0|00 | 25.64 | 30.18
10 |BKN [ 140 10. 00 41 26| 35 | 55| 10 |12 | 25.10| 29.47 10|0OvC | 160 10. 00 30| 18| 26 | 61 000 | 25.67 | 30.21
13 |OvC | 080 8. 00 40 32| 36| 73| 16 |19 | 24.97| 29. 34 13|0vC | 100 10. 00 35| 20| 29 | 54 5(05 | 25.61 | 30.14
16 |[OVC | 110 10.00 |-RA 40 34|37 | 79| 16 |16 | 24.93| 29. 30 16 |OvVC | 020 2.00(-SN 33| 29|31 | 85 0|00 | 25.60 | 30.14
19 |OVC | 060 5.00|-SN 37 31| 34| 79| 15|19 | 25.00| 29. 39 19|0OvC | 050 8.00 33| 30| 32 | 89 5107 | 25.60 | 30.14
22 [BKN | 065 10. 00 36 28| 33| 73| 10 |10 | 25.07| 29. 46 22 |BKN | 090 10. 00 32| 29|31 | 89 000 | 25.61 | 30.13




OBSERVATIONSAT 3-HOURLY INTERVALS

RENO, NV

JANUARY 2010 KRNO WBAN # 23185
SATELLITE TEMPERATURE | WIND PRESSURE SATELLITE TEMPERATURE =] WIND PRESSURE
- °F O (INCHES, HG) — °F 8] (INCHES, HG)
% i 15 E 2T |z % i 15—~ E NEAE
J| = okt -2{7) E z WEATHER o = a|yrx < |Og A= o2 | E z WEATHER | o Z a|Lz S |op
S19lzs|%2 [, @ 3 |5 |2|25|2 |E9 B S0 1zslSa |<,2 @ 310|232 |25 2|Fc )
[ad (@) Zo|l =2 ) % — uw o a m o 9 n 05 ~ - [ad (@) i o i~ ] % — uw o a o [t 9 n 05 ~ -
SRR EEREEE > 12 |6 (52|8 B2 5 | <2 |3z |8 B2 (o558 3 > 2|6 |53\ BB & | 52
T|%|88|8E |B°|s 2 B |z (B2 58 b He |2|% |88 8E |5° s 2 I Blz B2 %8 & ya
SUNRISE: 0712 JAN 25 SUNSET: 1710 SUNRI SE: 0707 JAN 31 SUNSET: 1717
01 [BKN | 055 5.00|BR 30 | 28129 |92 | 3|30 25.58| 30.09 [ 01|FEW|070 10. 00 30| 23| 27|75| 0|00 | 25.51 | 29.98
04 |ovC | 050 4.00 | BR 31| 28/ 30|89 | 3|12 25.56| 30.07 [ 04|CLR|NC 10. 00 26 | 21| 24|81 o000 | 25.52 | 30.00
07 |ovc | 080 6. 00 [ BR 32 | 29(31|89| 0|00|25.56| 30.06 [O7|FEW|180 10. 00 24 | 20| 23|85 0|00 | 25.53 | 30.03
10 |ovC | 023 3.00|-RAPL BR 33| 31(32|92| 0|00]|25.56| 30.06 [ 10|BKN |230 10. 00 34 | 22| 29 62| 0|00 | 25.54 | 30.03
13 |BKN | 080 7.00 38 | 33/ 36 (82| 0|00]| 25 47| 29.95 [ 13|SCT |190 10. 00 44 | 20| 34| 38| 3[16 | 25.49 | 29.97
16 |BKN | 060 6. 00 38 | 35(37 |89 | 5|10 25.43| 29.91 [ 16/SCT |190 10. 00 48 | 17| 36|29 | 0|00 | 25.46 | 29.93
19 |ovC | 160 10. 00 36 | 34|35|92| 5|02 25 40| 29.88 | 19| FEW|180 10. 00 41 | 23| 34| 49| 0|00 | 25.50 | 30.00
22 [BKN | 095 10. 00 36 | 31134182 532 25.39] 29.85 [ 22|lFEW]|180 10. 00 36 | 22| 31157 oloo| 2551 | 30.00
SUNRISE: 0711 JAN 26 SUNSET: 1711
01 [BKN | 090 10. 00 42 | 31| 37|65 |10 |15 | 25.37| 29.81 ) 3-HOURLY OBSERVATION NOTES
04 |BKN | 075 10. 00 37 |1 32135 182| o0lo00| 25 37| 29.81 Sky Cover istheamount of the sky obscured. CLR or SKC =0, FEW = 1/8-2/8,
07 [SCT | 150 10. 00 36 | 30 33|79 | 3|05] 25 40| 29.87 SCT = 3/8-4/8, BKN =5/8-7/8, OVC = 8/8, W = Vertical Visibility = 8/8
10 jovC | 180 10.00 41 | 34138 76| 000 |25 48] 29.93 Ceilingisreported in hundreds of feet above ground level for clouds at or below 12,000 feet.
13 |BKN | 090 10. 00 46 | 33|40 | 61| 0|00 | 25.45| 29.88 NC = No Ceiling detected
16 |ovC | 075 7.00[RA 43 | 37|40 | 79| 8 (33| 25.47| 29.92 N - o o
19 |ovc | 065 10. 00 |- RA 41 | 35/ 38| 79| 0|00 | 25.48| 29.94 & = Original observation containted additional weather elements.
22 |ovC | 065 10. 00 39 | 36138189 | 0/00]25.48] 29.94 See page 3 for additional notes.
SUNRISE: 0711 JAN 27 SUNSET: 1712
01 [ovC | 070 7.00 38| 35/37 (89| 3|36]25 52| 29.97 SUMMARY BY HOUR
04 |ovC | 050 5.00 |- RA BR 37 | 35/36|93| 0/|00]| 25 52| 29.98
07 |ovC | 035 10. 00 37 | 3536 | 93| 0|00 | 25.55| 30.03 AVERAGES RESULTANT
10 |ovC | 025 10. 00 39 | 34|37 (82| 5332561 30.09 elele PRESSURE o [IND (MPH)
13 |BKN | 045 10. 00 42 | 28|36 |58 | 0|00 | 25 57| 30.04 DI E| 2] ol B a|wslnchesHG) > m Z
16 |ovC | 050 10. 00 42 | 28| 36 | 58 | 10 |08 | 25. 60| 30.08 MEAR LR ERER= z S G~ =
19 |BKN | 045 10. 00 39 | 28(34|65| 7|10 25.62| 30.12 Slo|d|a|s|d|kg 2 d |58 [aZ| § 9
22 [BKN | 050 10. 00 35 | 28/ 32| 76| 0/00]| 25 67| 30.17 Ol gluel|z|28|L|d3 < <> | B3 |Z5| w i
SUNRISE: 0710 JAN 28 SUNSET: 1713 Tlo|lw|ao|la|z|ez| b B> 2 % | &
01 [SCT | 150 10. 00 36| 2613267 | 7|11 | 25.66| 30.15
04 |scT | 200 10. 00 30 | 25|28 82| o0 |o00| 25 67| 30.17 01 33 | 27 |31 )|80|25.52/30.00| 8.5 | 4 4 17
07 |FEW| 080 10. 00 29 | 25|27 | 85| 3|31 |25.69| 30.21 02 32 | 27 | 30 | 81 | 25.52/30.00| 8.74 | 3 | 5 18
10 |BKN | 250 10. 00 38 | 26|33 |62| 0|00 |25 69| 30.20 03 33 |26 | 30 | 79 |25.52/129.99| 8.50 | 2 | 5 18
13 |BKN | 220 10. 00 43 | 26|36 |51 | 0|00 |25 64| 30.12 04 32126 |29 822552129.99|8.27 | 3 | 6 16
16 |BKN | 220 10. 00 45 | 28| 38| 51| 6|08 |25 61| 30.11 05 32126 |29 81 12552/30.00|8.51| 2| 6 17
19 |ovC | 220 10. 00 38 | 28/ 34|67 | 6|08 | 25 63| 30.15 06 31|26 |29 |82)|25.52|30.01| 8.59 | 3 | 7 18
22 |ovC | 210 10. 00 37 | 29|34 | 73| 3|11 25.63]| 30.12 07 31126 |29|83|25.53/30.02|8.71| 3 |5 16
SUNRI SE: 0709 JAN 29 SUNSET: 1714 08 31|26 | 29 | 82 | 25.53|30.03| 8.66 2 |11 16
01 [OVC | 220 10. 00 35 | 29133 79| 0|00/ 25.61| 30.10 09 33|27 | 31|79 |25.54|30.04|8.43| 3 | 6 15
04 |OVC | 200 10. 00 34 | 29|32 (82| 3|23 25.58| 30.05 10 36 | 27 | 32| 72 | 25.55(30.04| 8.52 | 3 | 7 15
07 |ovC | 200 10. 00 33 | 28| 31|82 0|00]| 25 57| 30.07 11 39 | 27 | 34| 65 |25.54|30.02| 8.90 | 5 | 5 17
10 |ovC | 180 10. 00 36 | 29(33|76| 5|04 25 58| 30.07 12 41 | 27 | 35| 59 | 25.52(29.99|9.23 | 5 | 7 15
13 |ovC | 180 10. 00 42 | 29|36 | 60| 0|00 | 25 53| 30.00 13 43 |27 | 36|56 |25.49(29.96| 9.45| 5 | 5 16
16 |ovC | 200 10. 00 43 | 30|37 | 60| 0|00 |25 50| 29.96 14 43 | 28 | 37| 57 |25.48|29.94| 9.17 | 6 | 4 19
19 |BKN | 200 10. 00 39 | 31|36 | 73| 3|13 | 25.48] 29.96 15 44 | 28 | 37 | 57 |25.48|29.94| 9.12 | 6 | 3 18
22 [BKN | 140 10. 00 36 | 29| 33|76| 0|00| 25. 48| 29.96 16 43 | 28 | 37|59 |25.48/29.95| 9.12 | 6 | 3 16
SUNRISE: 0708 JAN 30 SUNSET: 1716 17 42 | 29 | 36| 62 |25.49(29.97| 9.67 | 5 | 3 17
01 |BKN | 120 10. 00 34 | 30, 32,85| 00025 47| 29.93 18 40 | 29 | 35| 67 |25.50[29.98| 9.69 | 5 | 4 15
04 |BKN | 085 10. 00 33| 29(31|85| 0/00]| 25 47| 29.93 19 38 |29 (34|70 |25.50/29.99| 9.35| 4 | 4 19
07 |BKN | 095 9. 00 31| 28/ 30|89 | 0|00]| 25 48| 29.96 20 37 | 29| 34|72 |25.51|30.00| 9.58 | 4 | 4 16
10 |BKN | 065 8.00 37 | 3134 |79| 0|00 25 50| 29.97 21 36 | 29| 33|75 |25.52/30.01]| 9.42 | 4 | 4 16
13 |ovc | 070 10. 00 44 | 26|36 | 49| 0|00 | 25.46| 29.92 22 36 | 29| 33|76|25.52|30.01| 9.48| 2 | 6 17
16 |OVC | 080 10. 00 46 22| 36 | 39 8 |28 | 25.46| 29.91 23 35 |28 | 32| 78 | 25.53(30.01| 9. 06 3 5 16
19 |FEW | 075 10. 00 40 25| 34 | 55 0|00 | 25.48| 29.95 24 34|28 | 32| 78 |25.52/30.00| 8.90 | 4 5 16
22 [SCT | 055 10. 00 37 | 24|/ 32|59| 0|00]| 25 51| 29.98
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JANUARY 2010
RENO, NV

LOCAL CLIMATOLOGICAL DATA
NOAA, National Climatic Data Center

| certify that thisis an official publication of the National Oceanic
and Atmospheric Administration (NOAA). It is compiled using
information from weather observing sites operated by NOAA-
National Weather Service / Department Of Transportation-Federal
Aviation Administration and received at the National Climatic Data
Center (NCDC), Asheville, North Carolina 28801.

Al 4

DIRECTOR

NCDC now offers an annual online subscription for the Edited L ocal
Climatological Data Publication. When you purchase this subscription
service, you will have immediate online access to all previous
publications back to July 1996 and all publications thereafter until the
expiration of the subscription. Your subscription isvalid for one year
after purchase. Thetotal cost for online delivery (including back
issues) issignificantly lessthan the cost for offline delivery.

To order this and other subscriptions online with your credit card, go to:
www.ncdc.noaa.gov and choose subscriptions.

We welcome your questions or comments, please contact us at:
Toll Free Number (866) 742-3322 (voice)

Fax Number : (304) 726-4409

TDD : (828) 271-4010

or Email : ncdc.info@noaa.gov

Local Climatological Datais available at www.ncdc.noaa.gov

United States National Oceanic and
Department of Commerce Atmospheric Administration

National Environmental Satellite
Atmospheric Administration
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FEBRUARY 2010 RENO, NV
LOCAL CLIMATOLOGICAL DATA RENO/TAHOE INTERNATIONAL AIRPORT (KRNO)

Lat:39° 29N Long: 119°46'W Elev (Ground) 4410 Feet >

NOAA, National Climatic Data Center TimeZone: PACIFIC ~ WBAN: 23185 |SSN# 0198-3334
Deg Days SNOW!/ICE PRECIPITATION PRESSURE SPEED = MPH
o
Temperature °F BASE 65° ON GND(IN) |ON GND(IN) [(INCHESOF HG) WIND DIR = TENS OF DEGREES
0400 | 1000 | 2400 [ 2400 - MAXIMUM
s w s W W o LST |LST |LST |LsT w wo | 2 w 3-SEC | 2MIN
2| 3| &2zl |2e3| ¢ ¢ i 1. lz. |28 |%2 |Sa|%2ala | e
= = T | sz | 22| £ 3 WEATHER L U= |z, |2 | &gF | &2 |34 |p|GE|d T
el 2| 2| 9| gB|uz | ug 5| 8 5 153192 |53 | 9% | 9% |25 (E25|5 (5|5 (5|8
a s s e az|<a = T O [a) =0 |5 = 2 W = z4 4 @< e el8
1| 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 [18| 19 |20 |21| 22 |23 |24
01| 49 | 32 41 5 24 33 24 0 o 0.0 [0.00 | 25.45 | 29.92 | 1.2 |03| 1.7 |13 |26|9 |03|01
02| 48 | 30 39 3 28 34 26 0 |RA 0 0.0 T |25.40 |29.85 | 0.9 (20| 1.2 |16 |28|12 |18|02
03| 51 | 30 41 4 27 34 24 0o |up 0 0.0 T |25.35 [ 29.78 | 2.0 30| 3.0|24 |29|16 |29|03 T
04| 50 | 32 41 4 27 35 24 0 |RA 0 0.0 T |25.32 |29.74 | 3.9 16| 5.3|38 |16|31 |16|04
05| 57 | 38 48 11 27 38 17 0 |RA 0 0.0 T |25.37 |29.78 | 2.5 |20| 5.3|36 |17|28 |17|05 M
06| 44 | 33 39 2 31 34 26 0 | RABR 0 0.0 | 0.23 | 25.36 | 29.80 | 1.0(34| 3.2|18 |28/13 |29)06| ] o
07| 44 | 35 40 3 32 37 25 0 |RA 0 0.0 T |25.45 | 29.90 | 3.3 |35| 4.3|18 |30|13 35|07 Py
08| 45 | 36 41 4 29 35 24 0 | RA SN 0 T T |2547 [29.93 | 3.3|10| 3.8(18 |13|10 [12|08|[T]
09| 42 | 33 38 0 29 33 27 0 | SN BR 0 T |0.03|2543|29.90| 3.2|05| 3.9|15 |03|13 |03|09 C
10| 49 | 29 39 1 23 33 26 0 0 0.0 | 0,00 | 25.52 | 30.00 | 2.3|31| 3.8|23 |30|17 |31|10| £ >
11| 53 | 36 45 7 31 38 20 0 |RA 0 0.0 T |25.59 [30.05 | 1.1 (28| 4.2|28 |28|22 |28|11 O
12| 57 | 31 44 6 24 36 21 0 0 0.0 |0.00|2566 3012 | 0.8|25 33|22 |20|16 |28|12|= O
13| 59 | 29 44 6 22 35 21 0 0 0.0 |0.00 |25.71 | 30.19 | 0.2 |23| 1.2 |12 |28|7 |25/|13 _<
14| 57 | 29 43 5 22 35 22 0 0 0.0 | 0002569 |30 18| 00|24 15|15 |27|10 |05|14| <.
15| 62 | 34 48 9 29 40 17 0 |RA 0 0.0 T |25.66 [30.10 | 0.6 |03| 2.0|12 |33|9 |[34|15 < N
16| 61 | 35 48 9 33 41 17 0 0 0.0 | 0.00 |25.68 | 30.13 | 1.3 |36| 2.0|15 |26|10 |04|16 (@)
17| 61 | 32 47 8 32 40 18 0 0 0.0 | 0.00 |25.59 | 30.05 | 0.6 [29| 2.1|15 |27|8 |28|17 =
18| 59 | 30 45 6 29 37 20 0 0 0.0 | 0.00 |25.46 | 29.90 | 2.0 (01| 2.8|17 |03|14 |02|18 o
19| 54 | 30 42 3 30 36 23 0 |RA 0 0.0 | 0.03 |25.38 | 29.81 | 1.9 |03| 3.1|22 |35[/20 [35[19
20| 48 | 31 40 0 27 33 25 0 | RA SN PL FG BR 0 4.2 |0.42 | 25.35 | 29.79 | 3.9 (04| 5.2 |20 |03|15 |04|20
21| 32 | 20 26* | -14 26 27 39 0 | SN FG+ FZFG BR 10 10.9 | 0.64 | 25.45 | 29.94 | 2.4 |02| 3.2|17 |01|13 [36|21
22| 34 | 20 27 | -13 18 23 38 0 6 0.0 |0.00 |25.71 | 30.28 | 1.2 (03| 2.0|17 |26|8 |2822
23| 38 | 20* 29 | -11 21 26 36 0 |RA 3 0.0 | 0.01 |25.64 | 30.20 | 0.9 |02| 1.0|10 |29|9 |03|23
24| 50 | 34 42 2 33 37 23 0 | RA BR 1 0.0 | 0.30 | 25.56 | 30.03 | 0.9 [31| 6.0(23 |28|16 |16|24
25| 53 | 27 40 0 27 35 25 0 T 0.0 | 0.00 |25.68 | 30.17 | 0.4 |10| 2.1 |14 |28|8 |07|25
26| 62* | 35 49* 9 32 39 16 0 |RA 0 0.0 | 0.14 | 25.40 | 29.83 | 10.6 |19|11.9 |53* |20]| 43* | 19|26
27| 49 | 33 41 0 34 37 24 0 | TS TSRA RA GS 0 1.0 | 0.38 | 25.27 | 29.68 | 1.7 |19| 3.3|18 |29|17 |36|27
28| 54 | 29 42 1 29 36 23 0 | FG+ FZFG BR 0 0.0 | 0.00 |25.53 | 30.00 | 0.6|09| 1.5|13 |25|9 |03|28
50.8 | 30.8 | 40.8 27.7 1 34.9|24.0 | 0.0 |<MONTHLY AVERAGES | TOTALS> 16.1 |2.18 | 25.50 | 29.97 | 0.1 |04 | 3.4 | <MONTHLY AVERAGES
-0.9| 5.4 2.3 0 < DEPARTURE FROM NORMAL > |1.12 | SUNSHINE, CLOUD, & VISIBILITY TABLESON PAGE 3
GREATEST 24-HR PRECIPITATION: 1.06 DATE: 20-21 SEA LEVEL PRESSURE DATE TIME
DEGREE DAYS GREATEST 24-HR SNOWFALL : 10.9 DATE: 21 MAXIMUM : 30. 37 22 2131
MONTHLY SEASON TO DATE GREATEST SNOW DEPTH : 10 DATE: 21 MIMIMUM : 29. 60 27 1255
HEATING - TgfL DEngTURE g?g:L DEPAZRLURE NUMBER OF MAXIMUM TEMP>=90: 0 | MINIMUM TEMP<=32: 17 | PRECIPITATION >=0.0LINCH: 9
: . - -> | MAXIMUM TEMP<=32: 1 | MINIMUM TEMP<=0 : 0 | PRECIPITATION>=0.10INCH: 6
COOLING: 0 0 0 0 DAYSWITH THUNDERSTORMS : 1 | HEAVY FOG : 2 | SNOWFALL >=1.0INCH : 3
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HOURLY PRECIPITATION

RENO, NV (KRNO)

(WATER EQUIVALENT IN INCHEYS) FEBRUARY 2010 WBAN # 23185

FOR HOUR (LST) ENDING AT FOR HOUR (LST) ENDING AT e |
9 o Q5=
(U CG (U E > © Water
0|12 |3|4|5|6|7|8|9|10]11/12|0 |13 |14 |15 |16 |17 |18 |19 |20 |21 |22 |23 |24 |O|53% B
01 01 01 0. 00 0. 00
02 02 T 02 T T
03 T 03 03 T T
04 04 T T 04 T T
05 T T T T 05 05 T T
06 T T | 06 T [0.02(0.02 T |0.05|0.04[0.01(0.03|0.04 T (0.01(0.01]| 06 0. 23 0. 23
07 T 07 T T T T 07 T T
08 T 08 T T 08 T T
09 |0.02|0.01 T T T T T T T T | 09 09 0.03 0. 03
10 10 10 0. 00 0. 00
11 T T 11 T 11 T T
12 12 12 0. 00 0. 00
13 13 13 0. 00 0. 00
14 14 14 0. 00 0. 00
15 T 15 15 T T
16 16 16 0. 00 0. 00
17 17 17 0. 00 0. 00
18 18 18 0. 00 0. 00
19 19 T T T 0. 03 T 19 0.03 0. 03
20 20 T T |0.02|0.07({0.15]|0.13|0.01(0.01(0.03]| 20 0.42 0.42
21 (0.05(0.11/0.11/0.04(0.05(0.01/0.04|/0.04|0.01{0.02|0.06/0.02( 21 |0.01|0.01/0.01(0.02|0.03 T T 21 0. 64 0. 64
22 22 22 0. 00 0. 00
23 23 T T T T T [0.01( 23 0.01 0.01
24 T |0.02|0.05[/0.07(0.03|0.04 T [0.04(0.01|0.04 T 24 T 24 0. 30 0. 30
25 25 25 0. 00 0. 00
26 26 T T T |0.01|0.05(0.06]|0.02 T T T 26 0.14 0.14
27 T T 27 T [0.26(0.11]0.01 T 27 0. 38 0. 38
28 28 28 0. 00 0. 00

* Indicates sum of Hourly and Daily disagree.

MAXIMUM SHORT DURATION PRECIPITATION (See Note)

Time Period (Minutes) 5 10 15 20 30 45 60 80 100 120 | 150 | 180
Precipitation (Inches) 0.16 | 0.28 | 0.36| 0.36 | 0.36 | 0.36 | 0.37| 0.37 | 0.38| 0.38| 0.38 | 0.38
Ending Date 27 27 27 27 27 27 27 27 27 27 27 27
Ending Time (Hr/Min) | 1355 | 1400 | 1405 | 1405 | 1405 | 1405 | 1444 | 1444 | 1516 | 1516 | 1516 | 1516
Date and time are not entered for TRACE amounts.
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NOAA, National Climatic Data Center

Note: The hourly and daily precipitation
totalsare printed in the last 2 columns and
hi-lighted in red when they disagree. NWS
does not edit ASOS hourly values but may
edit daily and monthly totals.
daily, and monthly totals are printed as

reported by the ASOS site.

Hourly,




REFERENCE NOTES &
SUPPLEMENTAL SUMMARIES

* = Extreme for the month (last occurence if
mor e than one).
T = Trace precipitation amount.
+ = also occurson earlier date.

FG+ = Heavy fog, visibility .25 milesor less.

BLANK entries denote missing or
unreported data.

Resultant wind is the vector sum of the wind
speeds and directions divided by the number
of observations.

Wind direction isrecorded in tens of degrees
(2 digits) clockwise from true north. '00" =
calm, 'VR' = variable.

Precipitation is for the 24-hour period
ending at the time indicated in the column

heading.

Water Equivalent of snow on the ground
isreported only when the depth is 2 or
mor e inches.

NORMALSARE FOR THE YEARS 1971-2000

WEATHER NOTATIONS

QUALIFIER WEATHER PHENOMENA
DESCRIPTOR PRECIPITATION | OBSCURATION OTHER
BC Patches DZ Drizzle BR Mist DS Duststorm
BL Blowing GR Hail DU Widespread FC Funnel Cloud
| &s small Hail Dust +FC Tornado
DR Low Drifting and/or Water spout
] Snow Pellets | FG F

FZ Freezing 09 PO Well-

IC IceCrystals Developed
M1 Shallow / FU Smoke Dust/Sgnd

PL IcePellets HZ Haze Whirls
PR Partial

RA Rain
SH Shower (s)

SG Snow Grains PY Spray SQ Squalls
TS Thunderstorm

SN Snow SA Sand SS Sandstorm
VC Inth VA Volcanic Ash

V?cini? UP Unkown GL Glaze
y M
Precipitation

Intensity (asindicated on pages 4 to 6):

'+ = Heavy

"' = Moderate

"t = Light

RENO, NV
FEBRUARY 2010

Ceilometer (30-second) data are used to derive
cloudiness at or below 12,000 feet. This
cloudiness is the mean cloud cover detected
during sunriseto sunset (SR-SS), or midnight to
midnight (MN-MN).

Satellite data are used to derive cloudiness above
12,000 feet. Effective Cloud Amount is based on
the cloud cover and the transparency of the
clouds within the satellite field of view (approx.
31x31 miles).

Sky Condition is based on the sum (not to exceed
8) of the sunrise to sunset cloud cover below and
above 12,000 feet. Both ceilometer and satellite
data must be present to compute Sky Condition.
Clear = 0-2 oktas, Partly Cloudy = 3-6 oktas,
Cloudy = 7-8 oktas.

A Heating (Cooling) Degree Day isthe difference
between the average daily temperatureand 65
degrees F. The HDD season begins July 1, the
CDD season begins January 1.

Dew Point is the temperature to which the air
must be cooled to achieve 100% relative
humidity. Wet Bulb is the temperature the air
would have if cooled to saturation at constant
pressure by evaporation of water into it.

Snow Depth, Snowfall, and Sunshine data may
come from nearby sites that the National
Weather Service deems Climatologically
representative of this site.

ADDITIONAL NOTES:

PAGE 3

SUNSHINE | CLOUDINESS VISIBILITY
(OKTAS) (MILES)
© ¢ |w| _SRSS | MN-MN s p= 2
2

B |oe (@B 8| o[ 8| e| 2 | = | &

o) <D (@) Q = o = = = w
52 881 Sls|d|s|lz |3 |8
FsS B2 S| 8| 5| 8| S = o

01 10. 00 | 10. 00

02 10.00| 10.00

03 10.00( 10.00

04 10.00( 10.00

05 10. 00| 10.00

06 6.00| 10. 00

07 10. 00| 10.00

08 9. 00| 10. 00

09 2.00| 10. 00

10 10.00| 10.00

11 10. 00 | 10. 00

12 10.00| 10.00

13 10.00( 10.00

14 10.00| 10.00

15 10. 00| 10.00

16 10.00| 10.00

17 9.00| 10. 00

18 10. 00 | 10. 00

19 8. 00| 10. 00

20 0.50|10.00

21 0.25] 10. 00

22 4.00]|10.00

23 7.00] 10. 00

24 4.00]|10.00

25 10. 00| 10.00

26 10.00| 10.00

27 3.00] 10. 00

28 0.25]10. 00

MONTHLY AVGS 7.61 | 10. 00

SUNSHINE (Minutes)

Total : 0
Per cent Possible: 0

Possible : 18012

Clear

<=.25

NUMBER OF DAYSWITH :
SKY CONDITION

Partly CLDY

Cloudy

MINIMUM VISIBILTY (MILES)

2

<=3.0

5

Missing

>=7.0

20




OBSERVATIONSAT 3-HOURLY INTERVALS

RENO, NV

FEBRUARY 2010 KRNO WBAN # 23185
SATELLITE TEMPERATURE | | WIND PRESSURE SATELLITE TEMPERATURE | | WIND PRESSURE
_ °F 3) (INCHES, HG) — °F O (INCHES, HG)
% i 15 E 2T |z % i 15 E e
21> OE _g |(7) £ i WEATHER m z E w 't % Op D> OE _g '(7) E i WEATHER 0 z E uJ'>_- % oy
S Q |zl S, |2 @ 3 |o | 21|25/ S [Fo| B S1Q (24|82, |3@ 3|1 0|3 |25]2 |Fo 5
x| O |=9 = |sg|z W m | a o [E2 o |lOw| = - x| O [=9| 2 =|ogygl =zuW @ | & |@m |[E2(a |O0% = -
3 > Eégﬁg o;%;‘ > |2 |5 |33|9 E2] % <3 31> Eéggc)g%;‘ > 2|5 |S5|2 |22 > <2
T| % [888E |B°|s 2 B |z (B2 58] b He |2 % |88|8 £|5° s | Blz |¥2]% [5&| & By
SUNRISE: 0706 FEB 01 SUNSET: 1718 SUNRISE: 0701 FEB 07 SUNSET: 1725
01 |BKN | 200 10. 00 34 22| 29 | 62 0|00 | 25.51| 29.98 01|0OvC | 070 10. 00 35| 33| 34| 92 0| 00 | 25.38 | 29.83
04 |OvVC | 200 10. 00 33 24| 30 | 70 0|00 | 25.50| 29.95 04 |BKN | 041 10. 00 39| 31| 36 | 73 6|32 | 25.39 |29.83
07 |OvC | 200 10. 00 33 24| 30 | 70 0 |00 | 25.48| 29.96 07|OvC {080 10. 00 38| 30| 35| 73 6| VR | 25.41 | 29.88
10 |BKN [ 140 10. 00 38 23| 32 | 55 0|00 | 25.48| 29.96 10|0OvVC | 055 10. 00 40| 31|36 | 70 | 10|32 | 25.46 | 29.92
13 [BKN | 150 10. 00 48 20| 37 | 33 6 |06 | 25.43| 29.87 13|OVC | 045 10.00|-RA 43| 31| 38 | 63 11|35 | 25.44 | 29.90
16 |[OVC | 180 10. 00 48 20| 37 | 33 0|00 | 25.41| 29.85 16 |OVC | 045 10. 00 43| 33| 38 | 68 0|00 | 25.46 |29.90
19 |OVC | 150 10. 00 44 28| 37 | 53 5102 | 25.43| 29.88 19|0OvC | 060 10. 00 40 | 33| 37 | 76 000 | 25.48 | 29.94
22 |BKN | 150 10. 00 39 28| 34 | 65 3102 | 25.44| 29.89 22 |0OvVC [ 060 10. 00 40| 33| 37 | 76 0100 | 25.49 | 29.96
SUNRISE: 0706 FEB 02 SUNSET: 1719 SUNRISE: 0659 FEB 08 SUNSET: 1726
01 |OvC | 200 10. 00 36 30| 33| 79 0|00 | 25.45]| 29. 89 01|BKN | 070 10. 00 37| 33| 35| 86 5|14 | 25.51 | 29.97
04 |OvVC | 200 10. 00 33 28| 31 | 82 0 [00 | 25.43| 29.88 04 |0OvC | 050 10. 00 37| 33| 35| 86 0|00 | 25.51 |29.97
07 |BKN | 150 10. 00 32 24| 29 | 72 0|00 | 25.44| 29.90 07|OvC [ 050 10. 00 37| 31|34 |79 508 | 25.51 |29.98
10 |BKN [ 150 10. 00 36 26| 32 | 67 0|00 | 25.45] 29.91 10|0OvC | 050 10. 00 39| 27| 34 | 62 510 | 25.53 | 30.00
13 [BKN | 150 10. 00 45 27| 37 | 49 0 [00 | 25.38| 29.81 13|OVC | 045 10. 00 42| 25| 35 | 51 5116 | 25.48 | 29.94
16 [BKN | 140 10. 00 47 28| 39 | 48 0|00 | 25.36| 29.79 16 |OvVC | 180 10. 00 43| 26| 36 | 51 6|11 | 25.44 | 29.88
19 |OVC | 075 10. 00 44 30| 38 | 58 6 |18 | 25.37| 29.81 19|0vC | 150 10. 00 40 | 27| 35 | 60 6|12 | 25.43 | 29.88
22 |OVC | 070 10. 00 40 33| 37| 76 0 [00 | 25.38| 29.82 22 |OvVC [ 150 10. 00 38| 26| 33 | 62 6110 | 25.41 | 29. 87
SUNRISE: 0705 FEB 03 SUNSET: 1720 SUNRISE: 0658 FEB 09 SUNSET: 1727
01 |SCT | 100 10. 00 34 31| 33| 89 3128 | 25.35] 29.78 01|0OvC | 030 2.00|-SN BR 33| 31|32 |92 3|10 | 25.42 | 29.88
04 |BKN [ 090 10. 00 32 30| 31| 92 000 | 25.32| 29.75 04 |0OvVC | 055 10. 00 34| 30| 32 | 85 0|00 | 25.40 |29.84
07 |BKN | 100 10. 00 32 30| 31| 92 0|00 | 25.35| 29.80 07|OVC [ 045 10. 00 34| 30| 32| 85 0|00 | 25.42 |29.88
10 |SCT | 250 10. 00 41 32| 37| 70 3108 | 25.39| 29.82 10|0OvC | 039 9.00(-SN 36| 30| 33| 79 7107 | 25.45 | 29.91
13 [BKN | 200 10. 00 49 26| 39 | 41 7131 | 25.33| 29.76 13|OvVC | 040 10. 00 39| 30| 35| 70 6|07 | 25.43 | 29.90
16 [OVC | 200 10. 00 48 23|37 | 37| 15|28 | 25.32| 29.75 16 |OVC | 045 10. 00 41| 26| 35| 55 9|01 | 25.42 |29.88
19 |BKN | 200 10. 00 44 24| 36 | 45 3|03 | 25.36| 29.80 19|0OvVC | 045 10. 00 38| 27| 33 | 65 7105 | 25.46 | 29.93
22 |SCT | 120 10. 00 37 26| 33 | 65 0 [00 | 25.37| 29.82 22 |OVC | 047 10. 00 38| 27| 33 | 65 3101 | 25.49 | 29.97
SUNRISE: 0704 FEB 04 SUNSET: 1721 SUNRISE: 0657 FEB 10 SUNSET: 1729
01 |BKN | 200 10. 00 35 26| 31| 70 0|00 | 25.36] 29.79 01|BKN | 090 10. 00 36| 28| 33| 73 3|15 | 25.50 | 29.98
04 |BKN | 150 10. 00 33 27| 31 | 79 0 (00 | 25.36( 29.79 04 [BKN | 120 10. 00 31| 26| 29 | 82 3|28 | 25.50 |29.98
07 |OvVC | 085 10. 00 35 28| 32 | 76 0 |00 | 25.36| 29.80 07 |FEW| 150 10. 00 30| 23|27 | 75 3|25 | 25.52 [30.01
10 |OvVC [ 110 10. 00 38 28| 34 | 67 0|00 | 25.38]| 29.82 10|FEW| 220 10. 00 37| 24| 32 | 59 0|00 | 25.54 | 30.02
13 [OVC | 120 10. 00 45 26| 37 | 47 5104 | 25.31| 29.73 13|OvC | 180 10. 00 45| 27| 37 | 49 5101 | 25.51 | 29.96
16 [BKN | 120 10. 00 50 28| 40 | 43 7 |17 | 25.25| 29. 66 16 [BKN | 200 10. 00 48 | 24| 38 | 39 0|00 | 25.49 |29.95
19 |OVC [ 120 10. 00 48 20| 37 | 33 | 17 |16 | 25.27| 29.68 19 |BKN | 100 10. 00 46 | 16| 34 | 30 | 14|31 | 25.52 | 29.99
22 |OVC | 110 10. 00 45 29| 38 | 54 | 17 |15 | 25.28| 29.69 22 |BKN | 140 10. 00 43| 21| 34 | 42 8|05 | 25.56 | 30. 04
SUNRISE: 0703 FEB 05 SUNSET: 1723 SUNRISE: 0656 FEB 11 SUNSET: 1730
01 |OvVC | 075 10.00 |-RA 44 33| 39| 65| 17 |17 | 25.29| 29.69 01|BKN | 100 10. 00 41| 24| 34 | 51 0] 00 | 25.58 | 30.03
04 |OvVC | 100 10. 00 42 34| 38 | 73 6 |21 | 25.34| 29.75 04 |BKN | 090 10. 00 36| 33| 35 | 89 3|07 | 25.60 | 30.07
07 |SCT | 055 10. 00 39 33| 36 | 79 3 (33| 25.38| 29.80 07|OvC [ 090 10. 00 37| 32| 35| 82 0|00 | 25.61 |30.09
10 |BKN | 200 10. 00 47 33| 41 | 58 3 |VR| 25.41| 29.83 10|SCT | 150 10. 00 40| 31| 36 | 70 000 | 25.63 | 30.10
13 [SCT | 200 10. 00 53 24| 40 | 32 6 |VR| 25.39| 29.78 13|OVC | 220 10. 00 49| 32| 41 | 52 3|16 | 25.57 | 30.01
16 [SCT | 200 10. 00 54 2136 |12 | 15|20 | 25.35| 29.75 16 [BKN | 140 10. 00 52| 33| 43 | 49 5(24 | 25.54 | 29.99
19 |BKN [ 120 10. 00 46 24| 37 | 42 5|VR| 25.37| 29.79 19 |BKN | 080 10. 00 46 | 32| 40 | 58 11|28 | 25.58 | 30.04
22 |FEW | 100 10. 00 40 26| 34 | 57 0 |00 | 25.38| 29.80 22 |BKN [ 070 10. 00 45| 29| 38 | 54 6|06 | 25.59 | 30.05
SUNRISE: 0702 FEB 06 SUNSET: 1724 SUNRISE: 0655 FEB 12 SUNSET: 1731
01 |SCT | 110 10. 00 38 27| 33 | 65 0|00 | 25.38| 29.78 01|SCT | 070 10. 00 43| 27| 36 | 53 0|00 | 25.62 | 30.07
04 |BKN | 140 10. 00 35 27| 32 | 73 6 |29 | 25.36| 29.77 04 |SCT | 060 10. 00 33| 26| 30 | 75 3|16 | 25.65 | 30.12
07 |BKN | 140 10. 00 35 27| 32| 73 0|00 | 25.35| 29.78 07|SCT | 200 10. 00 32| 26|30 | 79 0|00 | 25.67 |30.16
10 |OvVC [ 100 10. 00 39 29| 35 | 67 0|00 | 25.38]| 29.81 10|SCT | 220 10. 00 46 | 29| 39 | 52 6(36 | 25.66 |30.11
13 [OvC | 075 10.00 |- RA 43 34139 |71 6 29 | 25.35| 29.78 13 |BKN | 220 10. 00 55| 24| 41 | 30 11|15 | 25.63 | 30. 07
16 |OVC | 037 10.00 |-RA 40 35| 38 | 82 5|05 | 25.33| 29.78 16 |OVC | 220 10. 00 55| 10| 38 | 16 7|31 | 25.62 |30.09
19 |OVC | 065 10.00 (-RA 35 33| 34 | 92 3|08 | 25.36| 29.82 19|SCT | 220 10. 00 48 | 22| 37 | 36 000 | 25.66 | 30.14
22 |OVC | 035 7.00|-RA 35 33| 34 | 92 7116 | 25.38| 29.83 22 |FEW| 180 10. 00 44 | 25| 36 | 47 0|00 | 25.69 | 30.16




OBSERVATIONSAT 3-HOURLY INTERVALS

RENO, NV

FEBRUARY 2010 KRNO WBAN # 23185
SATELLITE TEMPERATURE | | WIND PRESSURE SATELLITE TEMPERATURE | | WIND PRESSURE
_ °F 3) (INCHES, HG) — °F O (INCHES, HG)
% i 15 E 2T |z % i 15 E e
21> OE _g |(7) £ i WEATHER m z E w 't % Op D> OE _g '(7) E i WEATHER 0 z E uJ'>_- % oy
S Q |zl S, |2 @ 3 |o | 21|25/ S [Fo| B S1Q (24|82, |3@ 3|1 0|3 |25]2 |Fo 5
x| O |=9 = |sg|z W m | a o [E2 o |lOw| = - x| O [=9| 2 =|ogygl =zuW @ | & |@m |[E2(a |O0% = -
3 > Eégﬁg o;%;‘ > |2 |5 |33|9 E2] % <3 31> Eéggc)g%;‘ > 2|5 |S5|2 |22 > <2
T| % [888E |B°|s 2 B |z (B2 58] b He |2 % |88|8 £|5° s | Blz |¥2]% [5&| & By
SUNRISE: 0654 FEB 13 SUNSET: 1732 SUNRISE: 0646 FEB 19 SUNSET: 1739
01 |[CLR |NC 10. 00 34 25| 30 | 70 6 |16 | 25. 70| 30. 17 01|CLR |NC 10. 00 38| 29| 34 | 70 6|01 | 25.43 | 29.84
04 |SCT [ 120 10. 00 33 25130 | 72 0 (00 | 25.70| 30.17 04 |CLR |NC 10. 00 34| 27| 31| 76 0|00 | 25.42 | 29.83
07 |SCT | 120 10. 00 30 24| 28 | 78 0|00 | 25.72| 30.22 07|SCT | 200 10. 00 31| 26|29 | 82 3|33 | 25.42 | 29.87
10 |BKN | 250 10. 00 40 24| 34 | 53 0|00 | 25.75]| 30.24 10|BKN | 200 10. 00 42 | 30| 37 | 63 000 | 25.41 | 29.85
13 [BKN | 250 10. 00 53 16| 38 | 23 3 |VR| 25.69| 30.17 13 |SCT | 200 10. 00 50| 29| 40 | 44 3| VR | 25.35 |29.77
16 |[OVC | 250 10. 00 58 16| 41 | 19 0|00 | 25.67| 30.13 16 [BKN | 080 10.00|-RA 52| 32| 43 | 47 9|02 | 25.32 | 29.74
19 |SCT | 200 10. 00 51 22| 39 | 32 3|27 | 25.70| 30.19 19|SCT |075 10. 00 44 | 32| 39 | 63 3(/06 | 25.35|29.79
22 |SCT | 200 10. 00 44 22| 35 | 42 000 | 25.73]| 30.22 22 |OVC [ 044 10. 00 39| 34| 37 | 82 0100 | 25.38 | 29.81
SUNRISE: 0652 FEB 14 SUNSET: 1733 SUNRISE: 0645 FEB 20 SUNSET: 1740
01 |[CLR |NC 10. 00 37 24| 32 | 59 0|00 | 25.72] 30.20 01|BKN | 065 10. 00 39| 34| 37 | 82 0|00 | 25.38 |29.79
04 |SCT | 180 10. 00 30 23| 27 | 75 0 (00 |25 71| 30.19 04 |BKN | 050 10. 00 36| 31| 34 | 82 7103 | 25.37 |29.79
07 |SCT | 200 10. 00 29 22| 26 | 75 0|00 | 25.73]| 30.23 07 |BKN {080 10. 00 34| 24| 30 | 67 5|36 | 25.38 | 29.82
10 |OVC | 220 10. 00 39 24| 33 | 55 0|00 | 25.74| 30.23 10|BKN | 200 10. 00 38| 24| 32 | 57 000 | 25.39 | 29.83
13 [BKN | 250 10. 00 52 20| 39 | 28 0 (00 | 25.69| 30.15 13 |SCT | 080 10. 00 45| 24| 36 | 44 6| VR | 25.32 |29.74
16 [OVC | 250 10. 00 56 22| 41 | 27 6 {20 | 25.66| 30.13 16 (OvVC | 090 10. 00 44| 25|36 | 47 | 11|02 | 25.29 [ 29.72
19 |BKN [ 150 10. 00 55 17| 39 | 22 5117 | 25.67| 30.15 19|wW | 006 1.00|-SN BR 33| 31132 |92 | 10|01 | 25.33 |29.80
22 |BKN | 120 10. 00 50 22| 38 | 33 000 | 25.69]| 30.16 22 |OVC [ 036 1.50]-SN BR 31| 29| 30 | 92 8|06 | 25.37 | 29.83
SUNRISE: 0651 FEB 15 SUNSET: 1734 SUNRISE: 0643 FEB 21 SUNSET: 1741
01 |SCT | 110 10. 00 45 26| 37 | 47 5102 | 25.69] 30.14 01|0OvC | 021 0.75]-SN BR 30| 28| 29| 92 5106 | 25.36 | 29.81
04 |SCT [ 120 10. 00 41 28| 35 | 60 0 [00 | 25.69| 30.14 04 |BKN | 009 0. 50| SN FZFG 29 | 27| 28 | 92 0|00 | 25.37 | 29.82
07 |SCT | 120 10. 00 36 27| 32| 70 0|00 | 25.69| 30.14 07|OvC [ 003 0.75|-SN BR 29| 27|28 | 92 3|36 | 25.39 | 29.87
10 |SCT | 220 10. 00 49 27| 39 | 43 0|00 | 25.70]| 30.15 10w |001 0.50| SN 29| 26| 28 | 89 7136 | 25.44 |29.94
13 [BKN | 220 10. 00 59 29| 45 | 32 3 |VR| 25.65| 30.07 13|OvC | 010 1.50|-SN 30| 27| 29 | 89 0|00 | 25.43 | 29.94
16 [BKN | 220 10. 00 61 30| 46 | 31 3 |VR| 25.60| 30.02 16 |OVC | 015 1.50(-SN 31| 27|29 | 85 7|01 | 25.47 |29.97
19 |CLR [ NC 10. 00 53 32| 43 | 45 3104 | 25.61| 30.06 19 |BKN [ 090 10. 00 27| 24| 26 | 88 000 | 25.49 | 30.01
22 |CLR | NC 10. 00 46 33| 40 | 61 0 (00 | 25.65| 30.10 22 |BKN [ 100 3. 00| BR 23| 22| 23 | 96 0|00 | 25.53 | 30.08
SUNRISE: 0650 FEB 16 SUNSET: 1735 SUNRISE: 0642 FEB 22 SUNSET: 1742
01 |SCT | 200 10. 00 42 31| 37 | 65 0|00 | 25.67| 30.11 01|0OvC | 040 10. 00 23| 21| 22| 92 0|00 | 25.58 | 30.13
04 |BKN | 200 10. 00 37 30| 34 | 76 3 (33| 25.67| 30.12 04 |0OvC | 010 5.00|BR 24 | 22| 23 | 92 0|00 | 25.61 | 30.16
07 |BKN | 200 10. 00 37 30| 34| 76 0|00 | 25.69| 30.16 07|ovC [ 010 10. 00 22| 20| 21| 92 3|07 | 25.67 | 30.24
10 |OVC | 200 10. 00 47 32| 40 | 56 0|00 | 25.71| 30.18 10 |BKN | 005 7.00 24| 18| 22 | 78 3(/06 | 25.74 | 30.32
13 [OvVC | 200 10. 00 57 33| 45 | 40 0 (00 | 25.67| 30.11 13 |SCT | 250 10. 00 27| 19| 24 | 72 0|00 | 25.74 | 30. 32
16 [OVC | 200 10. 00 60 34| 47 | 38 6 [36 | 25.65| 30.09 16 |SCT | 250 10. 00 33| 16| 27 | 50 501 | 25.72 | 30.28
19 |BKN [ 060 10. 00 53 34| 44 | 49 0|00 | 25.67| 30.13 19 |BKN | 210 10. 00 27| 17| 24 | 66 000 | 25.75 | 30.33
22 |BKN | 055 10. 00 50 35| 43 | 57 5104 | 25.69| 30.14 22 |BKN | 220 10. 00 22| 16| 20 | 78 0|00 | 25.76 | 30. 36
SUNRISE: 0649 FEB 17 SUNSET: 1737 SUNRISE: 0641 FEB 23 SUNSET: 1743
01 |FEW | 180 10. 00 42 33| 38|71 6 129 | 25.69| 30.13 01|0OvC | 200 10. 00 22| 15| 20| 74 0100 | 25.76 | 30. 34
04 |CLR | NC 10. 00 37 31|34 | 79 0 (00 | 25.67| 30.11 04 |0OvC | 150 10. 00 20| 16| 19 | 84 0|00 | 25.72 | 30.29
07 |FEW | 200 10. 00 33 29| 31 | 85 0 |00 | 25.68| 30.15 07|OVC | 250 9. 00 21| 16|19 | 81 0|00 | 25.72 | 30.31
10 |FEW | 220 10. 00 45 32| 39 | 60 0|00 | 25.68| 30.13 10|0OVC | 250 9. 00 28| 19| 25 | 69 000 | 25.70 | 30.28
13 [FEW | 220 10. 00 55 35| 45 | 47 0 [00 | 25.60 | 30.03 13|OvVC | 150 10. 00 32| 21| 28 | 64 5|04 | 25.66 | 30. 22
16 [BKN | 220 10. 00 59 31| 46 | 35 3 |VR| 25.53| 29.96 16 |OVC | 120 10. 00 35| 22| 30 | 59 0|00 | 25.61 | 30.16
19 |BKN | 230 10. 00 53 33| 43 | 47 0|00 | 25.52| 29.97 19|0vC | 120 9.00(-SN 33| 26| 30| 75 5101 | 25.58 | 30.12
22 |BKN | 220 10. 00 46 32| 40 | 58 3125 | 25.52| 29.95 22 |0OvC | 090 10.00|-RA 34| 28| 32| 79 0|00 | 25.53 | 30. 06
SUNRISE: 0647 FEB 18 SUNSET: 1738 SUNRISE: 0639 FEB 24 SUNSET: 1745
01 |FEW | 250 10. 00 36 30| 33|79 0|00 | 25.52| 29.95 01|0vC | 060 10.00|-RA 41| 34,38 | 76 | 13|15 | 25.48 | 29. 96
04 |FEW | 200 10. 00 34 27| 31 | 76 0 [00 | 25.51| 29.94 04 |0OvVC | 045 8.00|-RA 37| 35| 36 | 93 0|00 | 25.50 | 29.98
07 |CLR | NC 10. 00 31 26| 29 | 82 0|00 | 25.53| 29.98 07|OVC [ 065 7.00[-RA 37| 35|36 | 93 7|32 | 25.49 | 29.98
10 |FEW | 250 10. 00 46 30| 39 | 54 0|00 | 25.53| 29.96 10|0OvVC | 055 6.00(-RA BR 37| 36| 37 | 96 913 | 25.54 | 30.03
13 [SCT | 250 10. 00 57 26| 43 | 30 6 |02 | 25.46| 29.87 13 |BKN [ 100 10. 00 46 | 37| 42 | 71 6|09 | 25.54 | 29.99
16 [BKN | 250 10. 00 59 28| 44 | 31 7 {03 | 25.40| 29.82 16 [BKN | 200 10. 00 50| 29|41 | 44 | 10|27 | 25.53 | 29.98
19 |BKN [ 100 10. 00 48 31| 40 | 52 8 |35 | 25.42| 29.87 19|SCT | 190 10. 00 42 | 30| 37 | 63 7133 | 25.60 | 30.07
22 |CLR | NC 10. 00 42 30| 37 | 63 0|00 | 25.43| 29.85 22 |SCT | 250 10. 00 39| 27| 34 | 62 8|26 | 25.65 | 30.14




OBSERVATIONSAT 3-HOURLY INTERVALS

RENO, NV

FEBRUARY 2010 KRNO WBAN # 23185
SATELLITE TEMPERATURE | WIND PRESSURE SATELLITE TEMPERATURE =] WIND PRESSURE
- °F O (INCHES, HG) — °F O (INCHES, HG)
[hd al= o af =
GIY| <88 |2 |= WEATHER Ela i |3 GIY| £l§8 |= |» |WEATHER E T a |3
J0 =2 lolt|leh |E |E @ |z w > oy a1z |lokleh |E |E @ |z > op
S0 (z5/%3 |<,|5 @ 3 |5 |2|25|2 |E9 B MEEEHENEENER 310|232 |25 2|Fc 3
x| O |£B|2= |gg|=2 W 2| @ |[Fola |6g © i x|O|£8/22 |Syg/l2 w 2le|a|FE8 al|Cs ©} i
3| 2 |zalBE 255 > |z |5 |S3|9 |29 & <= 132|728 B2 255 3 > |z | |35 8|2 & <g
T|%|88|8E |B°|s 2 B |z (B2 58 b He |2|% |88 8E |5° s 2 I Blz B2 %8 & ya
SUNRI SE: 0638 FEB 25 SUNSET: 1746
01 |SCT | 250 10. 00 33 | 27|31 |79| 0|00 |25 67| 30.16
04 |CLR 10. 00 30 | 25|28 |82| 0|00]| 25 69| 30.18
07 |SCT | 250 10. 00 29 | 24|27 (82| o000 |25 71| 30.23
10 |SCT | 250 10. 00 40 | 25|34 (55| 000 |25 74| 30.24
13 |BKN | 200 10. 00 49 | 30| 40 | 48| 5 (36 25.69] 30.19
16 |BKN | 200 10. 00 52 | 27| 41|38| 5|09 |25 65| 30.13
19 |ovC | 140 10. 00 47 | 29| 39|50 | 3|VR| 25 65| 30.15
22 |ovc | 180 10. 00 45 | 29| 38|54 | 0001 25 65| 30.11
SUNRI SE: 0636 FEB 26 SUNSET: 1747
01 |BKN | 180 10. 00 41 | 31|37 | 68| 3 (28| 25.62]| 30.08 ) 3-HOURLY OBSERVATION NOTES
04 |ovc | 180 10. 00 38 | 31135 76| 3|VR| 25.54| 29. 99 Sky Cover istheamount of the sky obscured. CLR or _SKC:_Q,_FEW:]./S-Z/S,
07 [BKN | 180 10. 00 36 | 30{33|79| 0|00 2551 29.96 SCT = 3/8-4/8, BKN =5/8-7/8, OVC = 8/8, W = Vertical Visibility = 8/8
10 |BKN | 180 10.00 50 | 28|40 | 43| 0100 | 25.45| 29.86 Ceilingisreported in hundreds of feet above ground level for clouds at or below 12,000 feet.
13 |BKN | 120 10. 00 56 | 31| 44 | 39 | 29 |21 | 25.37| 29.76 NC = No Ceilina detected
16 |OVC | 100 10. 00 50 | 35| 43 | 57|30 |19 | 25.31| 29.72 =N gaet T o
19 |ovC | 050 10.00 |- RA 41 | 36|39 | 82|20 |19 | 25.33| 29.77 & = Original observation containted additional weather elements.
22 |lovC | 110 10. 00 39 | 35(37 /86| 60125 28] 29.68 See page 3 for additional notes.
SUNRI SE: 0635 FEB 27 SUNSET: 1748
01 |ovC | 120 10. 00 39 | 34|37 |82 13 |18 | 25.25( 29. 62 SUMMARY BY HOUR
04 |BKN | 090 10. 00 37 | 35|36 |93| 3|29 25 22| 29.61
07 |BKN | 090 10. 00 37 | 34|36 |89 | 0|00 |25 22| 29.64 AVERAGES RESULTANT
10 |ovC | 090 10. 00 43 | 36|40 | 76 | 3|03 |25 24| 29.65 elele PRESSURE o [IND (MPH)
13 |BKN | 090 10. 00 48 | 34| 41|59 | 6 (33|25 21 29.60 Ol EIZ2] 4|5 ]| a|wslnchesHS) N o z
16 |BKN | 080 10. 00 39 | 34|37 |82 11|16 | 25. 25| 29.67 Slslal2|5]|3|25 3 SO - =
19 |BKN | 065 10. 00 40 | 36| 38|86 | 0|00 25. 32| 29.76 x cla|a|z|a|kg g zZ | 58 [g| o o
22 |scT | 120 10. 00 38 | 35/ 37|89 | 0|00 25 39| 29.82 Ol gluel|z|28|L|d3 < <> |55 (25| w &
SUNRI SE: 0634 FEB 28 SUNSET: 1749 I|S|w|s|a|z|eD b By | s 2 % =
01 |SCT | 100 10. 00 33 | 31132 (92| 000 |25 41| 29.85
04 |BKN | 100 5.00 | BR 30 | 29|30 | 96| 0|00 | 25.44]| 29.92 01 36 |29 | 33| 74125.51/29.96|9.38| 3| 1 11
07 |scCT | 100 10. 00 | VCFG 30 | 28|29 |92 | 0|00 |25 50| 29.98 02 36 | 29 | 33 | 77 |25.51/29.96/ 9.30 | 2 | 1 17
10 |BKN | 230 10. 00 43 | 35[/39| 73| 000 |25 55| 30.01 03 35129 32|80 2551/29.96/9.38 | 2 | 1 16
13 |BKN | 190 10. 00 50 | 28| 40| 43| 5|20 25.53| 29.99 04 34128 |31 )8112551129.96|9.23| 2 | 1 24
16 |BKN | 220 10. 00 53 | 23|40 | 31| 0|00 25 53| 29.99 05 34128131180 12551129.97|9.18 | 2 | 1 22
19 |FEW | 200 10. 00 49 | 26|39 |41 | 8|03 | 25.58| 30.06 06 33|27 131|81)25.51129.98{9.27 | 2 | 1 12
22 |SCT | 200 10. 00 41 | 31|37 |68| 3|18 | 25.61| 30.08 07 33127 |30|80(25.52/29.99|9.53 | 1 | 1 20
08 34 |27 |31|79|2553/30.01|8.8]| 2| 1 19
09 36|28 |33|73|25.54[30.01|9.27| 1| 2 11
10 40 | 28 | 35 | 64 | 25.54|30.00| 9.34 | 2 | 2 11
11 43 | 28 | 37 | 58 | 25.53[29.99| 9.66 | 2 | 1 14
12 46 | 28 | 38 | 52 | 25.52|29.97| 9.66 | 2 | 3 11
13 47 | 27 | 38 | 49 | 25.49]29.94| 9.70 | 5 | © 16
14 48 | 27 | 39 | 47 | 25.48(29.93|9.31| 4 | 1 24
15 49 | 26 | 39 | 45 | 25.47(29.92| 9.8 | 5 | 0 17
16 49 | 26 | 39 | 45 | 25.47]29.92| 9.70 | 7 | 1 24
17 47 | 27 | 38 | 50 | 25.47]29.93| 9.55 | 7 | 1 10
18 45 | 27 | 37 | 54 | 25.49|29.95| 9.46 | 7 | © 22
19 43 | 28 | 37 | 57 | 25.50(29.96| 9.64 | 5 | 0 17
20 42 | 28 | 36 | 60 | 25.50(29.97| 9.59 | 4 | 1 25
21 41 | 28 | 35| 63 |25.51(29.98/9.48| 5 | 0 21
22 40 | 28 | 35 | 66 | 25.51(29.97| 9.34| 3 | 2 10
23 38 (29|34 |70|25.51[29.97/9.27| 3| 0 15
24 38|29 |34 |72|2551]29.96/9.40]| 3| 1 23
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FEBRUARY 2010
RENO, NV

LOCAL CLIMATOLOGICAL DATA
NOAA, National Climatic Data Center

| certify that thisis an official publication of the National Oceanic
and Atmospheric Administration (NOAA). It is compiled using
information from weather observing sites operated by NOAA-
National Weather Service / Department Of Transportation-Federal
Aviation Administration and received at the National Climatic Data
Center (NCDC), Asheville, North Carolina 28801.

Al 4

DIRECTOR

NCDC now offers an annual online subscription for the Edited L ocal
Climatological Data Publication. When you purchase this subscription
service, you will have immediate online access to all previous
publications back to July 1996 and all publications thereafter until the
expiration of the subscription. Your subscription isvalid for one year
after purchase. Thetotal cost for online delivery (including back
issues) issignificantly lessthan the cost for offline delivery.

To order this and other subscriptions online with your credit card, go to:
www.ncdc.noaa.gov and choose subscriptions.

We welcome your questions or comments, please contact us at:
Toll Free Number (866) 742-3322 (voice)

Fax Number : (304) 726-4409

TDD : (828) 271-4010

or Email : ncdc.info@noaa.gov

Local Climatological Datais available at www.ncdc.noaa.gov

United States National Oceanic and
Department of Commerce Atmospheric Administration

National Environmental Satellite
Atmospheric Administration
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Dust Permits & Calculations



2011 Washoe County Emissions Inventory
Construction: Residential, Non-Residential, and Road

PM;o PM, 5
HA 87 County HA 87 County
Peak Peak Peak Peak
Annual Season Annual Season Annual Season Annual Season
Source Category Permits Acres (tpy) (Ibs/day) | Permits Acres (tpy) (Ibs/day) (tpy) (Ibs/day) (tpy) (Ibs/day)
Construction - Residential 17 210.3 36 474.4
Construction 34.7 89.0 78.3 200.7 7.2 18.5 16.3 41.7
Wind Erosion 9.3 23.8 20.9 53.7 1.9 4.9 4.4 11.2
Trackout 11.6 29.8 24.6 63.0 2.4 6.2 5.1 13.1
55.6 1425 123.8 317.4 11.6 29.6 25.7 66.0
Construction - Non-Residential 28 1131 42 334.0
Construction 18.7 47.9 55.1 141.3 0.0 9.9 11.5 29.4
Wind Erosion 5.0 12.8 14.7 37.8 0.0 2.7 3.1 7.9
Trackout 19.1 49.0 28.7 735 0.0 10.2 6.0 15.3
42.8 109.7 98.5 252.6 0.0 22.8 20.5 52.5
Construction - Road 35 218.4 42 256.8
Construction 36.0 92.4 42.4 108.6 7.5 19.2 8.8 22.6
Wind Erosion 9.6 24.7 11.3 29.1 2.0 5.1 2.4 6.0
Trackout 23.9 61.3 28.7 735 5.0 12.7 6.0 15.3
69.6 178.4 82.4 211.2 14.5 371 17.1 43.9
Total 80 541.8 167.9 430.5 120 1,065.2 304.7 781.2 26.0 89.5 63.3 162.4
2011 Data Dust Control Plans Acres
HA 87 nonHA87 County HA87 nonHA87 County |PM;y SAF Days/Week
Construction - Residential 17 19 36 210.3 264.1 474.4 0.40 6
Construction - Non-Residential 28 14 42 1131 220.9 334.0 0.40 6
Construction - Road 35 7 42 218.4 38.4 256.8 0.40 6
Total 80 40 120 541.8 523.4 1,065.2
PM Emission Factors, Fractions, and Assumptions Reference

Construction
Wind Erosion
Trackout

Control Efficiency
Construction

0.11 tons/acre-month

1.94 Ib/acre-day
30 Ib/project-day
0.50
0.208 PM, s/PM;, Ratio

PM3o Emission = A x m x EF x CE
A = total construction area (acres)

WRAP Fugitive Dust Handbook, p. 3-3, Table 3-2, Factors from the 1996 MRI BACM Study, September 7,
2006, http://www.wrapair.org/forums/dejf/fdh/content/Ch3-Construction_and_Demolition_Rev06.pdf
EPA, "Control of Open Fugitive Dust Sources"; EPA-450/3-88-008; OAQPS; September 1988.
EPA, "Control of Open Fugitive Dust Sources"; EPA-450/3-88-008; OAQPS; September 1988.
WCAQMD; Best Engineering Judgment.
Callifornia Air Resources Board; Final -Methodology to Calculate Particulate Matter (PM) 2.5
and PM, 5 Significance Thresholds, Appendix A - Updated CEIDARS Table List with PM Fractions
October 2006, https://iwww.agmd.gov/ceqa/handbook/PM2_5/PM2_5.html.

m = duration of construction activities (month - we assumed 3 months/project)

EF = emission factor (tons/acre-month)
CE = control efficiency (%)

PM, s Emission = PMy, emission (tons/year) x PM,s/PMy, ratio

2011 Dust Control Emissions.xlsx




2011 Fire Data



2011 Fire Inventory for Washoe County & Oz Season

Fuel | Fuel | Wkly F (Ib/ ton) Ann. Em. (tpy) O3 Ssn Em. (Ibs/ day)
Total #of Total Avg
Type of . . oad | Load |Actvty | O; Fuel Loading, EF & Methodology
Facility fires w/in| Fires in| Acres w/in|Acres per|
Fire we  |o,ssnt|  we Fire (wn)s/ (;or‘jl (daz)s/ SAF(lPM,*| PM,s°| CO | VOC|NO,|SO,| NH; [ CO, PMyo PM, 5 co VOC | NO, | SO, | NH;| CO, PMyo PM, 5 co voc NO, | SO, NH; co, Reference
ac, ire, wi
Wil Fire 2810001000 [Fuel loading from AP-42, Table 13 1-1, 10/96. EFs for
BLM-Winn. Distr. 4 4| 149380 37345 19| 70613 7| 40 30.0 | 27.0 | 288.0(136] 6.0| 1.7 |1.16|3,042| 4237 3813 4067.3 | 1921 | 847 (234164 42961 || 93116 | 8.380.4 | 89,3914 | 42213 [1,8623| 5152 | 360.0 | 944,107 [FIOLENESACTon Tave S A9CE0 HOB Hox
NLTFPD 0 0 0 0 0 0 o| of 300 27.0|2880|136|6.0|17|116[3042] 0.0 00 00 00 |00 [00|00| o 00 00 00 00 00 | 00 | o0 0 [lorEmissions inventory Methods for Widiand Fire, Finai
Reno FD 60, 34| 187860 3131 30| 9393 7| 23| 300 | 27.0 | 288.0| 136| 6.0 1.7 | 1.16| 3,042|| 8454 760.8 81155 | 3832 |169.1|46.8|32.7 85,720 [|10,528.4 | 9,475.6 | 101,072.5 | 4,772.9 | 2,105.7| 582.6 | 407.1 | 1,067,579 [[Repon. prepared by ECIR Incorporated for EPA RTP,
Sierra Fire PD 17 11|  2,608.7, 1535 12,6 1,930.4 7| 26| 30.0 | 27.0 | 288.0| 13.6| 6.0 | 1.7 | 1.16| 3,042 4945 445.1 47476 | 2242 | 98.9 [27.4]19.1| 50,146 || 7,032.9 | 6,329.6 | 67,5155 | 3,188.2 [ 1,406.6| 389.2 | 271.9 | 713,132 |[February 2002 hitp:/www.epagovitnchiel/
Sparks FD 19 10 124.0 65| 80| 522 7| 24) 300 | 27.0 | 2880|136 6.0 | 1.7 | 1.16| 3,042 149 134 142.8 67 | 30 |08 | 06| 1509 | 1721 | 1549 | 16524 | 780 | 344 | 95 | 67 | 17453 [[eermeniennonaon oot s taas
USFWS-Sheldon NWRC 1 1 08 08| 60 48 7| 40| 30.0 | 27.0 | 2880 136| 6.0 [ 1.7 | 116[3042 0.1 01 07 00 |00 |00|o00| 7 16 14 15.2 07 03 | 01 | o1 160 [felated to Table 13.1-1 above.
[Total 101 60 36,457.4 1,778.5 1,600.7 17,073.9 806.3 | 355.7]98.4|68.8 180,344 [[ 27,046.6 | 24,341.9 [ 259,647.0 | 12,261.1 | 5,409.3 | 1,496.6 | 1,045.8 | 2,742,521
(Structure . |2810030000 [Fuel Toading & EFs from EIIP Vol.lll Ch.18 - Structure
NLTFPD 1 3 0 0 of 12 7| 11 106 | 99 | 600 |110| 14 |NA[NA| NA | 01 01 04 01 | 00 [NA|NA| NA 04 04 23 04 01 | NA | NA A e S o & nastons fom e et "
Reno FD 218 51] 0 0 0 12 7| osf 106 | 99 | 600 |11.0| 1.4 [NA| NA| NA 13 12 75 14 | 02 [NA|NA| NA 6.8 6.4 38.7 71 09 | wA | NA N/A [[Handbook, "Appendix A - Updated CEIDARS Tabie vith
Sierra Fire PD 24 5 0 0 0 12 7| o8l 106 | 99 | 600 |11.0| 1.4 [NA| NA| NA 01 01 08 02 | 00 [NA[NA| NA 07 06 38 07 01 | NA | NA N/A  [[PM25 Fractions', www.aqmd. goviceqahandbooks
Sparks FD 26 5 0 0 ) 1.2 7| o8] 106 | 99 [ 600 |11.0[ 1.4 |NA|NA| NA 0.2 0.1 0.9 02 00 [NA[NA| NA 07 0.6 338 0.7 0.1 N/A N/A N/A  |[PM2_SffinalAppA.doc.
[Total 279 64/ 1.6 15 9.2 1.8 0.2 8.2 7.6 46.3 8.9 11
[Motor 2810050000 [ENIP Vol 11 - Area Source Category Method Abstract -
NLTFPD 2 1 0 0 0 03] 7| 20| 79.0 | 57.0 | 1250 24.0| 4.0 [ NIA| N/A | N/A 01 00 00 00 | 00 [NA[NA| NA 09 02 03 01 00 | NA | NA NI [[Venite Fires, Si1sio0
Reno FD 27, 7 0 0 of 03 7| 10| 79.0 | 57.0 | 125.0| 24.0| 4.0 [ NA| N/A | N/A 11 02 04 01 | 00 [NA[NA| NA 6.1 11 24 05 01 | wA | NA N/A
Sierra Fire PD 12 5 0 0 0| 0.3| 7| 17| 79.0 | 57.0 | 125.0 24.0 4.0 [ N/A| N/A | N/A 0.5 0.1 0.2 0.0 0.0 [ N/A[N/A N/A 43 0.8 17 0.3 0.1 N/A N/A N/A
Sparks FD 34 12) 0 0 of 03 7| 17) 79.0 | 57.0 | 125.0| 24.0| 4.0 [ NIA| NA | N/A 05 01 02 00 | 00 [NA[NA| NA 43 08 17 03 01 | NA | NA N/A
Total 75 25| 21 04 08 02 | 00 156 28 6.2 12 02
[Fire Fighting [2810035000 [Assumed fire agencies use structure fire as training,
NLTFPD 0 0 0 0 0 0 7| o 106 | 99 | 600|110\ 14 |NA[NA| NA | 00 0.0 00 00 | 0.0 [NA|NA| NA 00 0.0 0.0 0.0 00 | NA | NA NIA ([ et ok - Stucture s, Sec. 4. & Tl 184
Reno FD 0 0 0 0 0 0 7| of 106 | 99 | 600 |11.0| 1.4 [NA|NA| NA 00 00 00 00 | 00 [NA[NA| NA 00 00 00 00 00 | NA | NA N/A
Sierra Fire PD 0 0 0 0 0 0 7| of 106 | 99 | 600 |11.0| 14 |NA|NA| NA 00 0.0 00 00 | 00 [NA[NA| NA 00 0.0 0.0 0.0 00 | NA | NA N/A
Sparks FD 0 0 0 0 0 0 7| of 106 | 99 | 600 |11.0| 1.4 [NA| NA| NA 00 00 00 00 | 00 [NA[NA| NA 00 00 00 00 00 | NA | NA N/A
[Total 0 0 0.0 00 0.0 00 | 00 0.0 0.0 0.0 00 0.0
(e 2610000300 [ Torz s o a tust oningfaor for Open |
NDF-NLT 0 0 0 1| 32 32 7| of 147 | 140 | 850 | 9.0 |NA[NA| NA| NA 00 00 00 00 | NA [ NA[NA| NA 00 00 00 00 NA | NA [ NA NIA  {[Burming of Ag Mat, 10/1902. EIIP Vol i, Tol 16.4.7 -
NLTFPD 0 0 0 1| 32 32 7| of 147 | 140 | 850 | 9.0 |NA[NA| NA| NA 00 00 00 00 | NA [ NA[NA| NA 00 0.0 00 00 NA | NA [ NA /A [[vard waste Burning £m Factors (EPA, 1995a),
Reno FD 251, 0 0 1 32 32 7| 0 147 | 140 [ 850 | 9.0 [ N/A| N/A[ N/A| N/A 5.9 5.6 341 36 | NA | NA[NA[ NA 0.0 0.0 0.0 0.0 NIA N/A NIA N/A  [[/3L/01 PM 1o & PM, ; ractions range mgmt, waiste
Sierra Fire PD 52 0 0 1| 32 32| 7| of 147 | 140 | 850 | 9.0 |NA[NA| NA| NA 12 12 71 07 | NA [NA|NA| NA 0.0 00 00 00 NA | NA | NA A e ronie i oot o
Sparks FD 0 0 0 1| 32 32 7| o 147 | 140 | 850 | 9.0 [NA| N/A| NA | N/A 12 12 7.1 07 | NA | NA|NA[ NA 0.0 0.0 0.0 0.0 NA | NA | NA NIA  {|ow.aqme govicenamhandbookiPVi_ 5/ finalAppA doc
[Total 303 0 84 7.9 483 5.1 00 00 00 00
Prescribed 2810020000 [Used CO and averaged PN, data for the Pacific
NDF-EastLake 3 0 25.0 83| 26 217 7| of 26.0 | 231 | 202.0|11.6| NA|NA|116] 3207 08 08 66 04 | NA | NA| 00| 104 00 00 00 00 NA | NnA | 00 0 j:‘“gwfl;i‘;‘ﬂ:"pgggr::;‘; Table 1504 et
- g by U
NDF-NLT 7 0 440 63| 66 415 7| of 260 [ 231 | 2020| 11.6| NA[NA| 116 [3,207| 38 34 293 17 | nA [NA]o2]| 66 00 0.0 0.0 0.0 NA | NA [ 00 0 s Region, 10196, nits given Ingkg. P ae catals
NDSL 3 0 32 11| 203 312 7| of 260 [ 231 | 2020|11.6| NA|NA| 116 [ 3207|| 1.2 11 95 05 | NA|NA[01]| 150 00 00 00 00 NA | NA | 00 0 [from Phis raction conversion from Table A below:
NLTFPD 15, 0 209.0 139| 1418| 19757 7| of 260 | 231 | 2020 11.6| n/A|NiA| 116 | 3,207]| 3853 3425 29933 | 1719 | NA | NA|17.2| 47522 | 00 00 00 00 NA | NA | 00 0 [jused il and bum siash, “Average" pies for VOC &
Reno FD 0 0 0.0 00[ 0.0 0.0 7| o 26.0 | 23.1 | 2020 11.6 | N/A| N/A|1.16[3,.207| 0.0 0.0 0.0 00 | NA|NA| 0O 0 0.0 0.0 0.0 0.0 NA | NA 0.0 0 |[cO2EFs from Table 5.1 - Forest and rangeland
lemission factors Ward and others 1989, Hardy and
Sierra Fire PD 1 0 01 NA|  NA|l 2500 7| of 260 [ 231 | 2020| 11.6| NA[NA| 116 [3.207| 33 29 253 15 | nA [NnA|oa]| 01 00 0.0 0.0 0.0 NA | NA | 00 0 [[here 1606, Hry anc Einfla 1062, . 160 0 the
Sparks FD 0 0 00 00| 00| 00 7| of 260 [ 231 | 2020|11.6| N/A|NA| 116 [ 3,207|| 0.0 00 00 00 | NA[NwA|0O| o 00 00 00 00 NA | NA | 00 0 [lsmoke Management Guide for prescrived and wildiand
USFS-Humb-Toly 3 0 125.0 417| 150| 6250 7| of 260 | 231 | 2020 11.6| nA|NiA[ 1163207 244 217 189.4 109 | WA |NA| 11| 3007 | 00 0.0 0.0 0.0 NA | NA | 00 0 [Fire- 2001 Editon,
[Total 32 0 4063 4187 3723 32532 | 186.8 18.7| 51649 || 0.0 00 00 00 0.0 0 [[efiwwnweg govipms/pubs/SMG/SMG-72 pf
Refuse 2610030000 [Assumed Fuel load = 0.5 tonviire. ENIP VoL, Tbl 16.4-
NLTFPD 9 3 0 0 of 05 7| 13380 348|850 |67 |60|10[NA| NA| 01 01 02 00 | 00 [00|NA| NA 06 06 14 01 01 | 00 | NA A [ s e vasioy e e e
Reno FD 248 74 0 0 of o5 7| 12| 380 348|850 67 |60[10|NA| NA 24 22 53 04 |04 |o1|na| Nna | 155 | 142 346 27 24 | 04 | NA N/A  {lcompiete than and including EFfs from AP-42 Tbl 251,
Sierra Fire PD 16 5 0 0 of o5 7| 13[ 380 | 348|850 67 |60[10|NA| NA 02 01 03 00 | 00 |00 |NA| NA 10 10 23 02 02 | oo | NA NIA  [[10192 (reformatied 1/95)
Sparks FD 61] 23 0 0 of o5 7| 15| 380 348|850 67 |60[10|NA| NA 06 05 13 01 | 01 |oo|NA| NA 48 44 107 08 08 | 01 | NA N/A
[Total 334] 105 32 29 7.1 06 | 05 01 219 | 201 49.0 39 35 | 06
[Total Emission 22125 | 10857 | 20,3926 |1000.7]356.5]985]87.5] 231,008][27,092.3| 24,372.4] 259,748.4| 12,275.0] 5414.1] 1,497.2] 1,045.8] 2,742 521

* Ozone season in Washoe County runs from June through August of each year.

2PM, EFs
are obtained

3PM, 5 EFs are obtained by multiplying PM EF by 0.57 - based on the first digit of SCC, from "Updated PM Augmentation Procedures for the 2002 Point Source NEI" by Darcy Wilson, Roger Chang, Paula Fields, & Marty Wolf of ERG.
4 VOC EFs for wild, structure, and automobile fires are taken from Total Organic Cpd EFs (TOC) & multiplied by 0.75.
2 Permit Burning is allowed only from March through October of each year, per DBOH Reg 040.035.
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2011 Fire Inventory for Washoe County & Oz Season

Table A - Updated CEIDARS Table with PM, s Fractions (Source: CARB - http:/A aqmd.

PM;o PM, 5
scc MAIN PMes Frac] o - tion | Fract-
CATEGORY[SCC SUBCATEGORY T'ﬂ‘:;‘l °P'M of Total [ ion of

PM PM;o
BURNING _|AGRICULTURE/FIELD CROPS, WEED ABATH 0. 0 T
0 0 0
0. 0 0.
0. 0 0.
[UNPLANNED STRUCTURAL FIRES 0 0 0

1 Hectare = 2.47105381 Acres

Fuel Loading & Emissions Calculations

En = EF X Fy X A X N + 2000 = EF X F¢ X N + 2000
where:

Ea = Annual emission (tons of pollutant/year)

Fe = Fuel

Fa = Fuel Loading (tons of fuel/acre) = fuel loading in tons/fire x number of fire
EF =

N = Number of fires = provided by fire agencies
A = acres burned per fire = provided by fire agencies

Example: VOC annual emission for wild fires

E =13.6 Ib/ton x 8 tons/acre x 5 acres/fire x 10 fires x 1 ton/2000 lbs = 2.7 tons PMy per year

Es = E X SAF + ( Ay X 52) X 2000
where:
Es = Seasonal emission (Ibs pollutant/typical day)

ppA.doc)

SAF = Seasonal adjustment factor = (# of fires during ozone or PM, season / # of fires per year) + (3months x 1 year/ 12 months)

Ay = Activity days/week

Example: VOC seasonal emission for wild fires
SAF = (3 fires during O, season/10 fires per yr)/(3months of PM,, season/12 months per yr) =

E = 2.72 tons/yr x 1.2 + (7 days/week x 52 weeks/yr) x 2000 Ibs/ton = 17.9 Ibs PM;¢/day during PM10 season
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2011 Fire Inventory for the Hydrographic Area 87 (Truckee Meadows) and CO & PM,, Season

Total |#of Fires Avg | Fuel | Fuel | wkly EF (b/ ton) Ann. Em. (tpy; CO/PMy, Ssn Em. (Ibs/ day)
Total | % ) Total cor
Fires in Acres | Load Load |Actvty "
Typeof Fire | Facility fires | win | T8 | oo | Acres | PRl o0 | o Ly | P Mol ooy s Fuel Loading, EF & Methodology Reference
winwe| ™ wiin TM sar |[PMu2|PM,<2| co |voc|no,[so,|NHs| co, | PMy | PM, | co |voc|No, [so|NH| co, | PMy | PM | co | voc | No, | SO, [NHy| co,
™ ssn* Fire | ac) fire) wk)
WidFre—13810001000 et e T T BT T B e N AT we e T e
Reno FD 60| 67%| 4o 6| 65400 1637 80| 1,309.8 7| 06300 | 27.0 |288.0|136| 60|17 [NA| 3042 | 7859 | 707.3 | 7.544.4 |3563|157.2|43.5|NiA| 79,688 | 25908 |2,331.7| 24,8718 | 1,174.5| 518.2 | 143.4| NIA| 262,708 [[iciros o i Fee Fi Repon repres y ECIR neorpoes o oA RTE,
Sierra Fire PD 17| 3w 6 5 oo 00 13150277 7| 33 300 27.0 |2880|136| 60|17 |N/A| 3042 | 4525 | 407.2 | 4,343.9 |205.1| 905 |25.0|NIA| 45883 | 8,287.4 | 7,456.7| 79,550.1 | 3,757.0| 1,657.5 | 458.6 | NIA | 840343 (e 0z e meepngortnces ozttt ot e
Sparks FD 10| 70% 13 a| 868l 65| 80| 522/ 7| 12]300]|27.0|2880|136|60 |17 |NA|3042| 104 94 | 1000 | 47 | 21 |06 |nma| 1056 | 688 | 620 | 6610 | 312 | 138 | 38 |NA| 6981
ITotal 9 59 15| 6,635 12488 | 1,123.9 |11,988.4|566.1| 249.8|69.1| N/A| 126,627] 10,947.1 | 9,852.4| 105,001.8| 4,962.7| 2,189.4| 605.7 1,110,033
[Structure Fire 12810030000 Ll 201 i & .5 acion kom CARB CEQA bk ppents A Updad
Reno FD 218 66%| 144 9 of o of 115 7| 27]106| 99 | 600|110/ 24 |nAl12] NA | 09 08 50 | 09| o1 |nafot| wa | 131 | 122 | 743 | 136 | 17 | wA 14| wNa [S5s S Facions book . SinlApp dos
Sierra Fire PD 2| eow| 16 6 of o of 115 7| 15/ 106| 99 | 600|110/ 14 |nAl12] NA | o1 01 05 | 01|00 |naloo| nA | o8 | o7 45 08 | 01 | nA|o1| wa
Sparks FD 26| 66w 17 9 of o of 115 7| 21f106| 99 | 600|110/ 14 |NAl12] NA | o1 01 06 | 01| oo |Nnajool wA | 12 | 11 68 13 | 02 | NnA|o1| wNa
ITotal 268 177 113 11 10 61 | 11| o1 |waloi| wa | 151 | 141 | 857 | 157 | 20 [ A 17| wa
NMotor Veridie (2810050000 T Ve e S G ST Vel e 0
Reno FD 21 eow| 18 6 of o of 03 7| 13]790] 570125024020 |naA[NA| NA | 02 01 03 | 01|00 |na|nal na | 13 | o9 21 04 | 01 | nA|na| Na
Sierra Fire PD 12| 6w 8 1 of o of 03 7| o8| 7905701250240 40 |nA[NA| NA | 01 01 01 | 00| oo |na|nal nAa | 02 | o2 03 01 | 00 | NA|NA[ NA
Sparks FD 3| eow| 22 8 of o of 03 7| 14| 7905701250240 20 |naA[NA| NA | 02 02 04 |01 oo |na|nal na | 17 | 13 27 05 | 01 | nA|nA| Na
ITotal 73 48 15 05 03 08 | 01| oo |nalnal wa | 33 | 23 52 10 | 02 [ nA|NA| Na
Fire Fighting 2810035000 e s e s o i B VT G S o S
Reno FD of es% o 0 of o 0 of 7| oof106| 99 | 600|110]1a|NnA|NA| NA | 00 00 00 | 00| 0o |na|nal na | 00 | oo 00 00 | 00 | nA|nA| Na
Sierra Fire PD of es% o 0 of o 0 of 7| 00| 106| 99 | 600|110|14|NnA|NA| NA | 00 00 00 | 00| 0o |na|nal nA | 00 | oo 0.0 00 | 00 | NA|NA[ NA
Sparks FD of es% o 0 of o 0 of 7| o00f106| 99 | 600|110|1a|NA|NA| NA | 00 00 00 | 00| 0o |na|nal nA | 00 | oo 00 00 | 00 | NA|nA[ NA
ITotal 0 0 0 0.0 0.0 00 | 00| oo |na|nal na | oo | oo 0.0 00 | 00 | nA|na| wa
Open/Permit |2610000300 Foore o oo B o e ot AO65. 1l ol 1 116 .7 v s o 1
Reno FD 251 66%| 166 33 of 1| 32| 32 7| 08 147] 14085000 |nA|NA[NA| NA | 39 37 225 | 24 | na |[NA[NA| Na | 171 | 162 | 986 | 104 | NA | NA [NA| NIA  [Faciors Eon 10950 13101 Pib, & P, actons range o vaste bming. CARG'
Sierra Fire PD 52| 66%| 34 2 0 1 32 32 7| 02 147|140 | 850 | 9.0 |N/A|N/A|N/A| N/A 08 08 47 | 05 [ N/A [NA|NA| NA 10 10 6.0 06 | NA | NA [NA|  NIA [ e s & tmammior
Sparks FD of es% o 0 of 1| 32] 32 7| 00]147]| 14085090 |nA|NA[NA| NA | 00 00 00 | 00| NA|Na|NAl nA | 00 | o0 0.0 00 | NA | NA [NA[ NA -
ITotal 200 35 47 45 272 | 29 | nia [na|wa| wa | 181 | 172 | 1oas | 111 | A | na A wa
prescribed 12810020000 (i i) Eiss s o resrhe i oy U. & e, 09 Ut
Reno FD of es% o 0 of o 0 of 7| 00260 | 231 |2020|116|NA|NA|NA| 3207 | 00 00 00 | 00| NA|NA|NA| 0 00 | o0 00 00 | NA | NA [NA| 0 G Prieaua b rom pri tacion comerson tom Tabo Abciow vsed i and s
Sierra Fire PD 1| eew| o 0 of wm| Nl 2500 7| 00260 231 2020 11.6|NA|NA|NA| 3207 00 00 00 | 00| nA|NA|NAl o 00 | o0 0.0 00 | NA | NA [NA| 0 [ e voces o fa s ot st onision s |
Sparks FD of es% o 0 of o 0 of 7| 00| 260 | 231 |2020|116|NA|NA|NA| 3207 | 00 00 00 | 00| nA|NA|NAl o 00 | o0 00 00 | NA | NA |nAl o idand . 2001 Edon,
ITotal 1 0 0 0.0 0.0 00 | 00| na|Nma|nal o 00 | 00 0.0 00 | nA [ na|nAl o
[Refuse ™ [2610030000 it e (5. 087 £, 1930 42t
Reno FD 248 66%| 164 62 of o of o5 7| 15)380]|348|850]|67|60|10[NA| NA 16 14 35 | 03| 02 |oo|Nnal WA | 129 | 119 | 200 | 23 | 20 | 03 |NA| NA [ cri romarizozes 1062 ceimmoted 155
Sierra Fire PD 16| 66| 11 4 of o of o5 7| 15/380|348|8s50|67|60|10[NA| NA | o1 01 02 | 00| 0o |oo|nal nA | 08 | o8 19 01 | 01 | 0o |NA| NA
Sparks FD 61| 6% 4o 13 of o of o5 7| 13]380|348|8s50|67|60|10[NA| NA | o4 04 09 |o01]o1|oo|nal na | 27 | 25 6.1 05 | 04 | o1 |nA| NA
[Total 325 215 79 20 19 46 | 04|03 foi|wal wa | 165 | 151 | 369 | 29 | 26 | 04 [nA| Nm
[Total Emission 12571 | 11316 [12.027.0] 57062502 69.2] 0.1 | 126,627 11,0001 9,001.1] 105.324.2] 4,993.3| 2.104.2 606.2] 1.7 | 1,110,033

! CO/PM,, season in Washoe County runs from November through January of each yea

2PMy, EFs are
obtained by

3PM, 5 EFs are obtained by multiplying PM EF by 0.57 - based on the first digit of SCC, from "Updated PM Augmentation Procedures for the 2002 Point Source NEI" by Darcy Wilson, Roger Chang, Paula Fields, & Marty Wolf of E
4VOC EFs for wild, structure, and automobile fires are taken from Total Organic Cpd EFs (TOC) & multiplied by 0.7
2 permit Burning is allowed only from March through October of each year, per DBOH Reg 040.03
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Appendix B
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NONROAD 2008a Model Input Files



Written by Nonroad interface at 08/23/2012 11:06:00 AM
This is the options file for the NONROAD program.

The data is sperated into "packets”™ bases on common
information. Each packet is specified by an
identifier and a terminator. Any notes or descriptions
can be placed between the data packets.

9/2005 epa: Add growth & tech years to OPTIONS packet
and Counties & Retrofit files to RUNFILES packet.

PERIOD PACKET

This is the packet that defines the period for

which emissions are to be estimated. The order of the
records matter. The selection of certain parameters
will cause some of the record that follow to be ignored.
The order of the records is as follows:

1 - Char 10 - Period type for this simulation.
Valid responses are: ANNUAL, SEASONAL, and MONTHLY
2 - Char 10 - Type of inventory produced.
Valid responses are: TYPICAL DAY and PERIOD TOTAL
3 - Integer - year of episode (4 digit year)
4 - Char 10 - Month of episode (use complete name of month)
5 - Char 10 - Type of day
Valid responses are: WEEKDAY and WEEKEND
/PERI0OD/
Period type : Monthly
Summation type : Typical day
Year of episode - 2011
Season of year
Month of year : December

Weekday or weekend : Weekday
Year of growth calc:

Year of tech sel '

/END/

OPTIONS PACKET

This is the packet that defines some of the user
options that drive the model. Most parameters are
used to make episode specific emission factor
adjustments. The order of the records is fixed.
The order is as follows.

1 - Char 80 - First title on reports

2 - Char 80 - Second title on reports

3 - Real 10 - Fuel RVP of gasoline for this simulation

4 - Real 10 - Oxygen weight percent of gasoline for simulation
5 - Real 10 - Percent sulfur for gasoline

6 - Real 10 - Percent sulfur for diesel

7 - Real 10 - Percent sulfur for LPG/CNG

8 - Real 10 - Minimum daily temperature (deg. F)

9 - Real 10 - maximum daily temperature (deg. F)

10 - Real 10 - Representative average daily temperature (deg. F)

11 - Char 10 - Flag to determine if region is high altitude
Valid responses are: HIGH and LOW

12 - Char 10 - Flag to determine 1If RFG adjustments are made
Valid responses are: YES and NO

/OPTIONS/

Title 1 : WASHOE COUNTY, NEVADA

Title 2 : 2011 DECEMBER TYPICAL WEEKDAY W/ OXYFUEL



Fuel RVP for gas : 12.1767

Oxygen Weight
Gas sulfur %
Diesel sulfur

% - 3.53
: .001671
% - .000405

Marine Dsl sulfur %: 0.05
CNG/LPG sulfur % : 0.003
Minimum temper. (F): 19.8
Maximum temper. (F): 47.4
Average temper. (F): 33.6
Altitude of region : LOW
EtOH Blend % Mkt :99.9

EtOH Vol %
/END/

10.1

REGION PACKET

This is the packet that defines the region for which

emissions are

to be estimated.

The First record tells the type of region and

allocation to

perform.

Valid responses are:

US TOTAL -

50STATE

STATE

COUNTY

SUBCOUNTY

The remaining

emissions are for entire USA without state
breakout.

emissions are for all 50 states
and Washington D.C., by state.

emissions are for a select group of states
and are state-level estimates

emissions are for a select group of counties
and are county level estimates. |If necessary,
allocation from state to county will be performed.

emissions are for the specified sub counties
and are subcounty level estimates. |If necessary,
county to subcounty allocation will be performed.

records define the regions to be included.

The type of data which must be specified depends on the

region level.

US TOTAL

50STATE

STATE -
COUNTY

SUBCOUNTY -

/REGION/
Region Level
Washoe County
/END/

or use -
Region Level
Michigan

Nothing needs to be specified. The FIPS
code 00000 is used automatically.

Nothing needs to be specified. The FIPS
code 00000 is used automatically.

state FIPS codes

state or county FIPS codes. State FIPS
code means include all counties in the
state.

county FIPS code and subregion code.

: COUNTY
NV : 32031



SOURCE CATEGORY PACKET

This packet is used to tell the model which source
categories are to be processed. It is optional.
IT used, only those source categories list will
appear in the output data file. If the packet is
not found, the model will process all source
categories in the population files.

Diesel Only -

12270000000

12282020000

12285002015
Spark Ignition Only -

12260000000

12265000000

12267000000

12268000000

12282005010

12282005015

12282010005

12285004015

12285006015
This is the packet that lists the names of output files
and some of the input data files read by the model. |IF
a drive:\path\ is not given, the location of the
NONROAD.EXE fille itself is assumed. You will probably
want to change the names of the Output and Message Files
to match that of the OPTion file, e.g., MICH-97_.0PT,
MICH-97 .0UT, MICH-97_MSG, and if used MICH-97_AMS.

/RUNFILES/

ALLOC XREF : data\allocate\allocate.xrf
ACTIVITY : datal\activity\activity.dat
EXH TECHNOLOGY : data\tech\tech-exh.dat

EVP TECHNOLOGY : data\tech\tech-evp.dat
SEASONALITY : data\season\season.dat
REGIONS : data\season\season.dat
MESSAGE - c:\nonroad\opt\201112wd.msg
OUTPUT DATA > c:\nonroad\opt\201112wd.out
EPS2 AMS :

US COUNTIES FIPS : data\allocate\fips.dat
RETROFIT :

/END/

This is the packet that defines the equipment population
files read by the model.

/POP FILES/

Population File :c:\nonroad\data\pop\nv.pop
/END/
POPULATION FILE > c:\nonroad\data\POP\MI . POP

This is the packet that defines the growth Ffiles
files read by the model.

/GROWTH FILES/
National defaults : data\growth\nation.grw
/END/



/ALLOC FILES/

Air trans. empl.
Undergrnd coal prod:
Construction cost
Harvested acres
Golf course estab.
Wholesale estab.
Family housing

:c:\nonroad\data\al locate\nv_airtr.alo
c:\nonroad\data\allocate\nv_coal.alo
c:\nonroad\data\al locate\nv_const.alo
c:\nonroad\data\al locate\nv_farms.alo
c:\nonroad\data\al locate\nv_golf.alo
c:\nonroad\data\al locate\nv_holsl.alo
c:\nonroad\data\al locate\nv_house.alo
Logging employees :c:\nonroad\data\allocate\nv_loggn.alo
Landscaping empl. c:\nonroad\data\al locate\nv_Iscap.alo
Manufacturing empl.:c:\nonroad\data\allocate\nv_mnfg.alo
Oil & gas employees:c:\nonroad\data\allocate\nv_oil.alo
Census population c:\nonroad\data\al locate\nv_pop.alo
Allocation File c:\nonroad\data\al locate\nv_rail.alo
RV Park establish. :c:\nonroad\data\allocate\nv_rvprk.alo
Snowblowers comm. c:\nonroad\data\al locate\nv_sbc.alo
Snowblowers res. c:\nonroad\data\allocate\nv_sbr.alo
Snowmobiles :c:\nonroad\data\al locate\nv_snowm.alo
Rec marine inboard :c:\nonroad\data\allocate\nv_wib.alo
Rec marine outboard:c:\nonroad\data\allocate\nv_wob.alo
/END/

This is the packet that defines the emssions factors
files read by the model.

/EMFAC FILES/

THC exhaust : data\emsfac\exhthc.emf
CO exhaust : data\emsfac\exhco.emf
NOX exhaust : data\emsfac\exhnox.emf
PM exhaust : data\emsfac\exhpm.emf
BSFC : data\emsfac\bsfc.emfF
Crankcase : data\emsfac\crank.emf
Spillage : data\emsfac\spillage.emf
Diurnal : data\emsfac\evdiu.emf
Tank Perm : data\emsfac\evtank.emf
Non-RM Hose Perm : data\emsfac\evhose.emf
RM Fill Neck Perm : data\emsfac\evneck.emf
RM Supply/Return : data\emsfac\evsupret.emf
RM Vent Perm : data\emsfac\evvent.emf
Hot Soaks : data\emsfac\evhotsk.emf
RuningLoss : data\emsfac\evrunls.emf
/END/

This is the packet that defines the deterioration factors
files read by the model.

/DETERIORATE FILES/

THC exhaust data\detfac\exhthc.det
CO exhaust : data\detfac\exhco.det
NOX exhaust : data\detfac\exhnox.det
PM exhaust : data\detfac\exhpm.det
Diurnal : data\detfac\evdiu.det
/END/

Optional Packets - Add initial slash /" to activate

/STAGE 11/
Control Factor : 90
/END/

Enter percent control: 95 = 95% control = 0.05 x uncontrolled
Default should be zero control.

/MODELYEAR OUT/
EXHAUST BMY OUT
EVAP BMY OUT
/END/



S1 REPORT/
SI report file-CSV :OUTPUTS\NRPOLLUT.CSV
/END/

/DAILY FILES/
DAILY TEMPS/RVP
/END/

PM Base Sulfur
cols 1-10: dsl tech type;
11-20: base sulfur wt%; or "1.0" means no-adjust (cert= in-use)
/PM BASE SULFUR/
T2 0.2000 .02247
T3 0.2000 0.02247
T3B 0.0500 .02247
T4A 0.0500 .02247
T4B 0.0015 .02247
T4 0.0015 .30
T4N 0.0015 -30
/END/
/SOURCE CATEGORY/

o

[e)eJeoleole]

12260001000
12265001000
12267001000
12268001000
12270001000
12260002000
12265002000
12267002000
12268002000
12270002000
12260003000
12265003000
12267003000
12268003000
12270003000
12260004000
12265004000
12267004000
12268004000
12270004000
12260005000
12265005000
12267005000
12268005000
12270005000
12260006000
12265006000
12267006000
12268006000
12270006000
12285000000
12282005010
12282005015
12282010005
12282020005
12282020010
12282020025
/END/



Written by Nonroad interface at 08/23/2012 10:59:21 AM
This is the options file for the NONROAD program.

The data is sperated into "packets”™ bases on common
information. Each packet is specified by an
identifier and a terminator. Any notes or descriptions
can be placed between the data packets.

9/2005 epa: Add growth & tech years to OPTIONS packet
and Counties & Retrofit files to RUNFILES packet.

PERIOD PACKET

This is the packet that defines the period for

which emissions are to be estimated. The order of the
records matter. The selection of certain parameters
will cause some of the record that follow to be ignored.
The order of the records is as follows:

1 - Char 10 - Period type for this simulation.
Valid responses are: ANNUAL, SEASONAL, and MONTHLY
2 - Char 10 - Type of inventory produced.
Valid responses are: TYPICAL DAY and PERIOD TOTAL
3 - Integer - year of episode (4 digit year)
4 - Char 10 - Month of episode (use complete name of month)
5 - Char 10 - Type of day
Valid responses are: WEEKDAY and WEEKEND
/PERI0OD/
Period type : Monthly
Summation type : Typical day
Year of episode - 2011
Season of year
Month of year : November

Weekday or weekend : Weekend
Year of growth calc:

Year of tech sel '

/END/

OPTIONS PACKET

This is the packet that defines some of the user
options that drive the model. Most parameters are
used to make episode specific emission factor
adjustments. The order of the records is fixed.
The order is as follows.

1 - Char 80 - First title on reports

2 - Char 80 - Second title on reports

3 - Real 10 - Fuel RVP of gasoline for this simulation

4 - Real 10 - Oxygen weight percent of gasoline for simulation
5 - Real 10 - Percent sulfur for gasoline

6 - Real 10 - Percent sulfur for diesel

7 - Real 10 - Percent sulfur for LPG/CNG

8 - Real 10 - Minimum daily temperature (deg. F)

9 - Real 10 - maximum daily temperature (deg. F)

10 - Real 10 - Representative average daily temperature (deg. F)

11 - Char 10 - Flag to determine if region is high altitude
Valid responses are: HIGH and LOW

12 - Char 10 - Flag to determine 1If RFG adjustments are made
Valid responses are: YES and NO

/OPTIONS/

Title 1 : WASHOE COUNTY, NEVADA

Title 2 : 2011 NOVEMBER TYPICAL WEEKEND W/ OXYFUEL



Fuel RVP for gas : 11.325

Oxygen Weight
Gas sulfur %
Diesel sulfur

% : 3.61
: .00093
% : .00061

Marine Dsl sulfur %: 0.05
CNG/LPG sulfur % : 0.003
Minimum temper. (F): 29.5
Maximum temper. (F): 54.6
Average temper. (F): 42.1
Altitude of region : LOW
EtOH Blend % Mkt :99.9

EtOH Vol %
/END/

10.33

REGION PACKET

This is the packet that defines the region for which

emissions are

to be estimated.

The First record tells the type of region and

allocation to

perform.

Valid responses are:

US TOTAL -

50STATE

STATE

COUNTY

SUBCOUNTY

The remaining

emissions are for entire USA without state
breakout.

emissions are for all 50 states
and Washington D.C., by state.

emissions are for a select group of states
and are state-level estimates

emissions are for a select group of counties
and are county level estimates. |If necessary,
allocation from state to county will be performed.

emissions are for the specified sub counties
and are subcounty level estimates. |If necessary,
county to subcounty allocation will be performed.

records define the regions to be included.

The type of data which must be specified depends on the

region level.

US TOTAL

50STATE

STATE -
COUNTY

SUBCOUNTY -

/REGION/
Region Level
Washoe County
/END/

or use -
Region Level
Michigan

Nothing needs to be specified. The FIPS
code 00000 is used automatically.

Nothing needs to be specified. The FIPS
code 00000 is used automatically.

state FIPS codes

state or county FIPS codes. State FIPS
code means include all counties in the
state.

county FIPS code and subregion code.

: COUNTY
NV : 32031



SOURCE CATEGORY PACKET

This packet is used to tell the model which source
categories are to be processed. It is optional.
IT used, only those source categories list will
appear in the output data file. If the packet is
not found, the model will process all source
categories in the population files.

Diesel Only -

12270000000

12282020000

12285002015
Spark Ignition Only -

12260000000

12265000000

12267000000

12268000000

12282005010

12282005015

12282010005

12285004015

12285006015
This is the packet that lists the names of output files
and some of the input data files read by the model. |IF
a drive:\path\ is not given, the location of the
NONROAD.EXE fille itself is assumed. You will probably
want to change the names of the Output and Message Files
to match that of the OPTion file, e.g., MICH-97_.0PT,
MICH-97 .0UT, MICH-97_MSG, and if used MICH-97_AMS.

/RUNFILES/

ALLOC XREF : data\allocate\allocate.xrf
ACTIVITY : datal\activity\activity.dat
EXH TECHNOLOGY : data\tech\tech-exh.dat

EVP TECHNOLOGY : data\tech\tech-evp.dat
SEASONALITY : data\season\season.dat
REGIONS : data\season\season.dat
MESSAGE - c:\nonroad\opt\2011l1llwe.msg
OUTPUT DATA > c:\nonroad\opt\20111lwe.out
EPS2 AMS :

US COUNTIES FIPS : data\allocate\fips.dat
RETROFIT :

/END/

This is the packet that defines the equipment population
files read by the model.

/POP FILES/

Population File :c:\nonroad\data\pop\nv.pop
/END/
POPULATION FILE > c:\nonroad\data\POP\MI . POP

This is the packet that defines the growth Ffiles
files read by the model.

/GROWTH FILES/
National defaults : data\growth\nation.grw
/END/



/ALLOC FILES/

Air trans. empl.
Undergrnd coal prod:
Construction cost
Harvested acres
Golf course estab.
Wholesale estab.
Family housing

:c:\nonroad\data\al locate\nv_airtr.alo
c:\nonroad\data\allocate\nv_coal.alo
c:\nonroad\data\al locate\nv_const.alo
c:\nonroad\data\al locate\nv_farms.alo
c:\nonroad\data\al locate\nv_golf.alo
c:\nonroad\data\al locate\nv_holsl.alo
c:\nonroad\data\al locate\nv_house.alo
Logging employees :c:\nonroad\data\allocate\nv_loggn.alo
Landscaping empl. c:\nonroad\data\al locate\nv_Iscap.alo
Manufacturing empl.:c:\nonroad\data\allocate\nv_mnfg.alo
Oil & gas employees:c:\nonroad\data\allocate\nv_oil.alo
Census population c:\nonroad\data\al locate\nv_pop.alo
Allocation File c:\nonroad\data\al locate\nv_rail.alo
RV Park establish. :c:\nonroad\data\allocate\nv_rvprk.alo
Snowblowers comm. c:\nonroad\data\al locate\nv_sbc.alo
Snowblowers res. c:\nonroad\data\allocate\nv_sbr.alo
Snowmobiles :c:\nonroad\data\al locate\nv_snowm.alo
Rec marine inboard :c:\nonroad\data\allocate\nv_wib.alo
Rec marine outboard:c:\nonroad\data\allocate\nv_wob.alo
/END/

This is the packet that defines the emssions factors
files read by the model.

/EMFAC FILES/

THC exhaust : data\emsfac\exhthc.emf
CO exhaust : data\emsfac\exhco.emf
NOX exhaust : data\emsfac\exhnox.emf
PM exhaust : data\emsfac\exhpm.emf
BSFC : data\emsfac\bsfc.emfF
Crankcase : data\emsfac\crank.emf
Spillage : data\emsfac\spillage.emf
Diurnal : data\emsfac\evdiu.emf
Tank Perm : data\emsfac\evtank.emf
Non-RM Hose Perm : data\emsfac\evhose.emf
RM Fill Neck Perm : data\emsfac\evneck.emf
RM Supply/Return : data\emsfac\evsupret.emf
RM Vent Perm : data\emsfac\evvent.emf
Hot Soaks : data\emsfac\evhotsk.emf
RuningLoss : data\emsfac\evrunls.emf
/END/

This is the packet that defines the deterioration factors
files read by the model.

/DETERIORATE FILES/

THC exhaust data\detfac\exhthc.det
CO exhaust : data\detfac\exhco.det
NOX exhaust : data\detfac\exhnox.det
PM exhaust : data\detfac\exhpm.det
Diurnal : data\detfac\evdiu.det
/END/

Optional Packets - Add initial slash /" to activate

/STAGE 11/
Control Factor : 90
/END/

Enter percent control: 95 = 95% control = 0.05 x uncontrolled
Default should be zero control.

/MODELYEAR OUT/
EXHAUST BMY OUT
EVAP BMY OUT
/END/



S1 REPORT/
SI report file-CSV :OUTPUTS\NRPOLLUT.CSV
/END/

/DAILY FILES/
DAILY TEMPS/RVP
/END/

PM Base Sulfur
cols 1-10: dsl tech type;
11-20: base sulfur wt%; or "1.0" means no-adjust (cert= in-use)
/PM BASE SULFUR/
T2 0.2000 .02247
T3 0.2000 0.02247
T3B 0.0500 .02247
T4A 0.0500 .02247
T4B 0.0015 .02247
T4 0.0015 .30
T4N 0.0015 -30
/END/
/SOURCE CATEGORY/

o

[e)eJeoleole]

12260001000
12265001000
12267001000
12268001000
12270001000
12260002000
12265002000
12267002000
12268002000
12270002000
12260003000
12265003000
12267003000
12268003000
12270003000
12260004000
12265004000
12267004000
12268004000
12270004000
12260005000
12265005000
12267005000
12268005000
12270005000
12260006000
12265006000
12267006000
12268006000
12270006000
12285000000
12282005010
12282005015
12282010005
12282020005
12282020010
12282020025
/END/



Written by Nonroad interface at 08/23/2012 10:56:25 AM
This is the options file for the NONROAD program.

The data is sperated into "packets”™ bases on common
information. Each packet is specified by an
identifier and a terminator. Any notes or descriptions
can be placed between the data packets.

9/2005 epa: Add growth & tech years to OPTIONS packet
and Counties & Retrofit files to RUNFILES packet.

PERIOD PACKET

This is the packet that defines the period for

which emissions are to be estimated. The order of the
records matter. The selection of certain parameters
will cause some of the record that follow to be ignored.
The order of the records is as follows:

1 - Char 10 - Period type for this simulation.
Valid responses are: ANNUAL, SEASONAL, and MONTHLY
2 - Char 10 - Type of inventory produced.
Valid responses are: TYPICAL DAY and PERIOD TOTAL
3 - Integer - year of episode (4 digit year)
4 - Char 10 - Month of episode (use complete name of month)
5 - Char 10 - Type of day
Valid responses are: WEEKDAY and WEEKEND
/PERI0OD/
Period type : Monthly
Summation type : Typical day
Year of episode - 2011
Season of year
Month of year : November

Weekday or weekend : Weekday
Year of growth calc:

Year of tech sel '

/END/

OPTIONS PACKET

This is the packet that defines some of the user
options that drive the model. Most parameters are
used to make episode specific emission factor
adjustments. The order of the records is fixed.
The order is as follows.

1 - Char 80 - First title on reports

2 - Char 80 - Second title on reports

3 - Real 10 - Fuel RVP of gasoline for this simulation

4 - Real 10 - Oxygen weight percent of gasoline for simulation
5 - Real 10 - Percent sulfur for gasoline

6 - Real 10 - Percent sulfur for diesel

7 - Real 10 - Percent sulfur for LPG/CNG

8 - Real 10 - Minimum daily temperature (deg. F)

9 - Real 10 - maximum daily temperature (deg. F)

10 - Real 10 - Representative average daily temperature (deg. F)

11 - Char 10 - Flag to determine if region is high altitude
Valid responses are: HIGH and LOW

12 - Char 10 - Flag to determine 1If RFG adjustments are made
Valid responses are: YES and NO

/OPTIONS/

Title 1 : WASHOE COUNTY, NEVADA

Title 2 : 2011 NOVEMBER TYPICAL WEEKDAY W/ OXYFUEL



Fuel RVP for gas : 11.325

Oxygen Weight
Gas sulfur %
Diesel sulfur

% : 3.61
: .00093
% : .00061

Marine Dsl sulfur %: 0.05
CNG/LPG sulfur % : 0.003
Minimum temper. (F): 29.5
Maximum temper. (F): 54.6
Average temper. (F): 42.1
Altitude of region : LOW
EtOH Blend % Mkt :99.9

EtOH Vol %
/END/

10.33

REGION PACKET

This is the packet that defines the region for which

emissions are

to be estimated.

The First record tells the type of region and

allocation to

perform.

Valid responses are:

US TOTAL -

50STATE

STATE

COUNTY

SUBCOUNTY

The remaining

emissions are for entire USA without state
breakout.

emissions are for all 50 states
and Washington D.C., by state.

emissions are for a select group of states
and are state-level estimates

emissions are for a select group of counties
and are county level estimates. |If necessary,
allocation from state to county will be performed.

emissions are for the specified sub counties
and are subcounty level estimates. |If necessary,
county to subcounty allocation will be performed.

records define the regions to be included.

The type of data which must be specified depends on the

region level.

US TOTAL

50STATE

STATE -
COUNTY

SUBCOUNTY -

/REGION/
Region Level
Washoe County
/END/

or use -
Region Level
Michigan

Nothing needs to be specified. The FIPS
code 00000 is used automatically.

Nothing needs to be specified. The FIPS
code 00000 is used automatically.

state FIPS codes

state or county FIPS codes. State FIPS
code means include all counties in the
state.

county FIPS code and subregion code.

: COUNTY
NV : 32031



SOURCE CATEGORY PACKET

This packet is used to tell the model which source
categories are to be processed. It is optional.
IT used, only those source categories list will
appear in the output data file. If the packet is
not found, the model will process all source
categories in the population files.

Diesel Only -

12270000000

12282020000

12285002015
Spark Ignition Only -

12260000000

12265000000

12267000000

12268000000

12282005010

12282005015

12282010005

12285004015

12285006015
This is the packet that lists the names of output files
and some of the input data files read by the model. |IF
a drive:\path\ is not given, the location of the
NONROAD.EXE fille itself is assumed. You will probably
want to change the names of the Output and Message Files
to match that of the OPTion file, e.g., MICH-97_.0PT,
MICH-97 .0UT, MICH-97_MSG, and if used MICH-97_AMS.

/RUNFILES/

ALLOC XREF : data\allocate\allocate.xrf
ACTIVITY : datal\activity\activity.dat
EXH TECHNOLOGY : data\tech\tech-exh.dat

EVP TECHNOLOGY : data\tech\tech-evp.dat
SEASONALITY : data\season\season.dat
REGIONS : data\season\season.dat
MESSAGE - c:\nonroad\opt\201111wd.msg
OUTPUT DATA > c:\nonroad\opt\20111iwd.out
EPS2 AMS :

US COUNTIES FIPS : data\allocate\fips.dat
RETROFIT :

/END/

This is the packet that defines the equipment population
files read by the model.

/POP FILES/

Population File :c:\nonroad\data\pop\nv.pop
/END/
POPULATION FILE > c:\nonroad\data\POP\MI . POP

This is the packet that defines the growth Ffiles
files read by the model.

/GROWTH FILES/
National defaults : data\growth\nation.grw
/END/



/ALLOC FILES/

Air trans. empl.
Undergrnd coal prod:
Construction cost
Harvested acres
Golf course estab.
Wholesale estab.
Family housing

:c:\nonroad\data\al locate\nv_airtr.alo
c:\nonroad\data\allocate\nv_coal.alo
c:\nonroad\data\al locate\nv_const.alo
c:\nonroad\data\al locate\nv_farms.alo
c:\nonroad\data\al locate\nv_golf.alo
c:\nonroad\data\al locate\nv_holsl.alo
c:\nonroad\data\al locate\nv_house.alo
Logging employees :c:\nonroad\data\allocate\nv_loggn.alo
Landscaping empl. c:\nonroad\data\al locate\nv_Iscap.alo
Manufacturing empl.:c:\nonroad\data\allocate\nv_mnfg.alo
Oil & gas employees:c:\nonroad\data\allocate\nv_oil.alo
Census population c:\nonroad\data\al locate\nv_pop.alo
Allocation File c:\nonroad\data\al locate\nv_rail.alo
RV Park establish. :c:\nonroad\data\allocate\nv_rvprk.alo
Snowblowers comm. c:\nonroad\data\al locate\nv_sbc.alo
Snowblowers res. c:\nonroad\data\allocate\nv_sbr.alo
Snowmobiles :c:\nonroad\data\al locate\nv_snowm.alo
Rec marine inboard :c:\nonroad\data\allocate\nv_wib.alo
Rec marine outboard:c:\nonroad\data\allocate\nv_wob.alo
/END/

This is the packet that defines the emssions factors
files read by the model.

/EMFAC FILES/

THC exhaust : data\emsfac\exhthc.emf
CO exhaust : data\emsfac\exhco.emf
NOX exhaust : data\emsfac\exhnox.emf
PM exhaust : data\emsfac\exhpm.emf
BSFC : data\emsfac\bsfc.emfF
Crankcase : data\emsfac\crank.emf
Spillage : data\emsfac\spillage.emf
Diurnal : data\emsfac\evdiu.emf
Tank Perm : data\emsfac\evtank.emf
Non-RM Hose Perm : data\emsfac\evhose.emf
RM Fill Neck Perm : data\emsfac\evneck.emf
RM Supply/Return : data\emsfac\evsupret.emf
RM Vent Perm : data\emsfac\evvent.emf
Hot Soaks : data\emsfac\evhotsk.emf
RuningLoss : data\emsfac\evrunls.emf
/END/

This is the packet that defines the deterioration factors
files read by the model.

/DETERIORATE FILES/

THC exhaust data\detfac\exhthc.det
CO exhaust : data\detfac\exhco.det
NOX exhaust : data\detfac\exhnox.det
PM exhaust : data\detfac\exhpm.det
Diurnal : data\detfac\evdiu.det
/END/

Optional Packets - Add initial slash /" to activate

/STAGE 11/
Control Factor : 90
/END/

Enter percent control: 95 = 95% control = 0.05 x uncontrolled
Default should be zero control.

/MODELYEAR OUT/
EXHAUST BMY OUT
EVAP BMY OUT
/END/



S1 REPORT/
SI report file-CSV :OUTPUTS\NRPOLLUT.CSV
/END/

/DAILY FILES/
DAILY TEMPS/RVP
/END/

PM Base Sulfur
cols 1-10: dsl tech type;
11-20: base sulfur wt%; or "1.0" means no-adjust (cert= in-use)
/PM BASE SULFUR/
T2 0.2000 .02247
T3 0.2000 0.02247
T3B 0.0500 .02247
T4A 0.0500 .02247
T4B 0.0015 .02247
T4 0.0015 .30
T4N 0.0015 -30
/END/
/SOURCE CATEGORY/

o

[e)eJeoleole]

12260001000
12265001000
12267001000
12268001000
12270001000
12260002000
12265002000
12267002000
12268002000
12270002000
12260003000
12265003000
12267003000
12268003000
12270003000
12260004000
12265004000
12267004000
12268004000
12270004000
12260005000
12265005000
12267005000
12268005000
12270005000
12260006000
12265006000
12267006000
12268006000
12270006000
12285000000
12282005010
12282005015
12282010005
12282020005
12282020010
12282020025
/END/



Written by Nonroad interface at 08/23/2012 10:54:13 AM
This is the options file for the NONROAD program.

The data is sperated into "packets”™ bases on common
information. Each packet is specified by an
identifier and a terminator. Any notes or descriptions
can be placed between the data packets.

9/2005 epa: Add growth & tech years to OPTIONS packet
and Counties & Retrofit files to RUNFILES packet.

PERIOD PACKET

This is the packet that defines the period for

which emissions are to be estimated. The order of the
records matter. The selection of certain parameters
will cause some of the record that follow to be ignored.
The order of the records is as follows:

1 - Char 10 - Period type for this simulation.
Valid responses are: ANNUAL, SEASONAL, and MONTHLY
2 - Char 10 - Type of inventory produced.
Valid responses are: TYPICAL DAY and PERIOD TOTAL
3 - Integer - year of episode (4 digit year)
4 - Char 10 - Month of episode (use complete name of month)
5 - Char 10 - Type of day
Valid responses are: WEEKDAY and WEEKEND
/PERI0OD/
Period type : Monthly
Summation type : Typical day
Year of episode - 2011
Season of year :
Month of year : October

Weekday or weekend : Weekend
Year of growth calc:

Year of tech sel '

/END/

OPTIONS PACKET

This is the packet that defines some of the user
options that drive the model. Most parameters are
used to make episode specific emission factor
adjustments. The order of the records is fixed.
The order is as follows.

1 - Char 80 - First title on reports

2 - Char 80 - Second title on reports

3 - Real 10 - Fuel RVP of gasoline for this simulation

4 - Real 10 - Oxygen weight percent of gasoline for simulation
5 - Real 10 - Percent sulfur for gasoline

6 - Real 10 - Percent sulfur for diesel

7 - Real 10 - Percent sulfur for LPG/CNG

8 - Real 10 - Minimum daily temperature (deg. F)

9 - Real 10 - maximum daily temperature (deg. F)

10 - Real 10 - Representative average daily temperature (deg. F)

11 - Char 10 - Flag to determine if region is high altitude
Valid responses are: HIGH and LOW

12 - Char 10 - Flag to determine 1If RFG adjustments are made
Valid responses are: YES and NO

/OPTIONS/

Title 1 : WASHOE COUNTY, NEVADA

Title 2 : 2011 OCTOBER TYPICAL WEEKEND W/ OXYFUEL



Fuel RVP for gas : 9.3474

Oxygen Weight
Gas sulfur %
Diesel sulfur

% - 3.56
: .000564
% - .000489

Marine Dsl sulfur %: 0.05
CNG/LPG sulfur % : 0.003
Minimum temper. (F): 41.3
Maximum temper. (F): 71.4
Average temper. (F): 56.4
Altitude of region : LOW
EtOH Blend % Mkt :99.9

EtOH Vol %
/END/

10.18

REGION PACKET

This is the packet that defines the region for which

emissions are

to be estimated.

The First record tells the type of region and

allocation to

perform.

Valid responses are:

US TOTAL -

50STATE

STATE

COUNTY

SUBCOUNTY

The remaining

emissions are for entire USA without state
breakout.

emissions are for all 50 states
and Washington D.C., by state.

emissions are for a select group of states
and are state-level estimates

emissions are for a select group of counties
and are county level estimates. |If necessary,
allocation from state to county will be performed.

emissions are for the specified sub counties
and are subcounty level estimates. |If necessary,
county to subcounty allocation will be performed.

records define the regions to be included.

The type of data which must be specified depends on the

region level.

US TOTAL

50STATE

STATE -
COUNTY

SUBCOUNTY -

/REGION/
Region Level
Washoe County
/END/

or use -
Region Level
Michigan

Nothing needs to be specified. The FIPS
code 00000 is used automatically.

Nothing needs to be specified. The FIPS
code 00000 is used automatically.

state FIPS codes

state or county FIPS codes. State FIPS
code means include all counties in the
state.

county FIPS code and subregion code.

: COUNTY
NV : 32031



SOURCE CATEGORY PACKET

This packet is used to tell the model which source
categories are to be processed. It is optional.
IT used, only those source categories list will
appear in the output data file. If the packet is
not found, the model will process all source
categories in the population files.

Diesel Only -

12270000000

12282020000

12285002015
Spark Ignition Only -

12260000000

12265000000

12267000000

12268000000

12282005010

12282005015

12282010005

12285004015

12285006015
This is the packet that lists the names of output files
and some of the input data files read by the model. |IF
a drive:\path\ is not given, the location of the
NONROAD.EXE fille itself is assumed. You will probably
want to change the names of the Output and Message Files
to match that of the OPTion file, e.g., MICH-97_.0PT,
MICH-97 .0UT, MICH-97_MSG, and if used MICH-97_AMS.

/RUNFILES/

ALLOC XREF : data\allocate\allocate.xrf
ACTIVITY : datal\activity\activity.dat
EXH TECHNOLOGY : data\tech\tech-exh.dat

EVP TECHNOLOGY : data\tech\tech-evp.dat
SEASONALITY : data\season\season.dat
REGIONS : data\season\season.dat
MESSAGE - c:\nonroad\opt\201110we.msg
OUTPUT DATA > c:\nonroad\opt\201110we.out
EPS2 AMS :

US COUNTIES FIPS : data\allocate\fips.dat
RETROFIT :

/END/

This is the packet that defines the equipment population
files read by the model.

/POP FILES/

Population File :c:\nonroad\data\pop\nv.pop
/END/
POPULATION FILE > c:\nonroad\data\POP\MI . POP

This is the packet that defines the growth Ffiles
files read by the model.

/GROWTH FILES/
National defaults : data\growth\nation.grw
/END/



/ALLOC FILES/

Air trans. empl.
Undergrnd coal prod:
Construction cost
Harvested acres
Golf course estab.
Wholesale estab.
Family housing

:c:\nonroad\data\al locate\nv_airtr.alo
c:\nonroad\data\allocate\nv_coal.alo
c:\nonroad\data\al locate\nv_const.alo
c:\nonroad\data\al locate\nv_farms.alo
c:\nonroad\data\al locate\nv_golf.alo
c:\nonroad\data\al locate\nv_holsl.alo
c:\nonroad\data\al locate\nv_house.alo
Logging employees :c:\nonroad\data\allocate\nv_loggn.alo
Landscaping empl. c:\nonroad\data\al locate\nv_Iscap.alo
Manufacturing empl.:c:\nonroad\data\allocate\nv_mnfg.alo
Oil & gas employees:c:\nonroad\data\allocate\nv_oil.alo
Census population c:\nonroad\data\al locate\nv_pop.alo
Allocation File c:\nonroad\data\al locate\nv_rail.alo
RV Park establish. :c:\nonroad\data\allocate\nv_rvprk.alo
Snowblowers comm. c:\nonroad\data\al locate\nv_sbc.alo
Snowblowers res. c:\nonroad\data\allocate\nv_sbr.alo
Snowmobiles :c:\nonroad\data\al locate\nv_snowm.alo
Rec marine inboard :c:\nonroad\data\allocate\nv_wib.alo
Rec marine outboard:c:\nonroad\data\allocate\nv_wob.alo
/END/

This is the packet that defines the emssions factors
files read by the model.

/EMFAC FILES/

THC exhaust : data\emsfac\exhthc.emf
CO exhaust : data\emsfac\exhco.emf
NOX exhaust : data\emsfac\exhnox.emf
PM exhaust : data\emsfac\exhpm.emf
BSFC : data\emsfac\bsfc.emfF
Crankcase : data\emsfac\crank.emf
Spillage : data\emsfac\spillage.emf
Diurnal : data\emsfac\evdiu.emf
Tank Perm : data\emsfac\evtank.emf
Non-RM Hose Perm : data\emsfac\evhose.emf
RM Fill Neck Perm : data\emsfac\evneck.emf
RM Supply/Return : data\emsfac\evsupret.emf
RM Vent Perm : data\emsfac\evvent.emf
Hot Soaks : data\emsfac\evhotsk.emf
RuningLoss : data\emsfac\evrunls.emf
/END/

This is the packet that defines the deterioration factors
files read by the model.

/DETERIORATE FILES/

THC exhaust data\detfac\exhthc.det
CO exhaust : data\detfac\exhco.det
NOX exhaust : data\detfac\exhnox.det
PM exhaust : data\detfac\exhpm.det
Diurnal : data\detfac\evdiu.det
/END/

Optional Packets - Add initial slash /" to activate

/STAGE 11/
Control Factor : 90
/END/

Enter percent control: 95 = 95% control = 0.05 x uncontrolled
Default should be zero control.

/MODELYEAR OUT/
EXHAUST BMY OUT
EVAP BMY OUT
/END/



S1 REPORT/
SI report file-CSV :OUTPUTS\NRPOLLUT.CSV
/END/

/DAILY FILES/
DAILY TEMPS/RVP
/END/

PM Base Sulfur
cols 1-10: dsl tech type;
11-20: base sulfur wt%; or "1.0" means no-adjust (cert= in-use)
/PM BASE SULFUR/
T2 0.2000 .02247
T3 0.2000 0.02247
T3B 0.0500 .02247
T4A 0.0500 .02247
T4B 0.0015 .02247
T4 0.0015 .30
T4N 0.0015 -30
/END/
/SOURCE CATEGORY/

o

[e)eJeoleole]

12260001000
12265001000
12267001000
12268001000
12270001000
12260002000
12265002000
12267002000
12268002000
12270002000
12260003000
12265003000
12267003000
12268003000
12270003000
12260004000
12265004000
12267004000
12268004000
12270004000
12260005000
12265005000
12267005000
12268005000
12270005000
12260006000
12265006000
12267006000
12268006000
12270006000
12285000000
12282005010
12282005015
12282010005
12282020005
12282020010
12282020025
/END/



Written by Nonroad interface at 08/23/2012 10:51:57 AM
This is the options file for the NONROAD program.

The data is sperated into "packets”™ bases on common
information. Each packet is specified by an
identifier and a terminator. Any notes or descriptions
can be placed between the data packets.

9/2005 epa: Add growth & tech years to OPTIONS packet
and Counties & Retrofit files to RUNFILES packet.

PERIOD PACKET

This is the packet that defines the period for

which emissions are to be estimated. The order of the
records matter. The selection of certain parameters
will cause some of the record that follow to be ignored.
The order of the records is as follows:

1 - Char 10 - Period type for this simulation.
Valid responses are: ANNUAL, SEASONAL, and MONTHLY
2 - Char 10 - Type of inventory produced.
Valid responses are: TYPICAL DAY and PERIOD TOTAL
3 - Integer - year of episode (4 digit year)
4 - Char 10 - Month of episode (use complete name of month)
5 - Char 10 - Type of day
Valid responses are: WEEKDAY and WEEKEND
/PERI0OD/
Period type : Monthly
Summation type : Typical day
Year of episode - 2011
Season of year :
Month of year : October

Weekday or weekend : Weekday
Year of growth calc:

Year of tech sel '

/END/

OPTIONS PACKET

This is the packet that defines some of the user
options that drive the model. Most parameters are
used to make episode specific emission factor
adjustments. The order of the records is fixed.
The order is as follows.

1 - Char 80 - First title on reports

2 - Char 80 - Second title on reports

3 - Real 10 - Fuel RVP of gasoline for this simulation

4 - Real 10 - Oxygen weight percent of gasoline for simulation
5 - Real 10 - Percent sulfur for gasoline

6 - Real 10 - Percent sulfur for diesel

7 - Real 10 - Percent sulfur for LPG/CNG

8 - Real 10 - Minimum daily temperature (deg. F)

9 - Real 10 - maximum daily temperature (deg. F)

10 - Real 10 - Representative average daily temperature (deg. F)

11 - Char 10 - Flag to determine if region is high altitude
Valid responses are: HIGH and LOW

12 - Char 10 - Flag to determine 1If RFG adjustments are made
Valid responses are: YES and NO

/OPTIONS/

Title 1 : WASHOE COUNTY, NEVADA

Title 2 : 2011 OCTOBER TYPICAL WEEKDAY W/ OXYFUEL



Fuel RVP for gas : 9.3474

Oxygen Weight
Gas sulfur %
Diesel sulfur

% - 3.56
: .000564
% - .000489

Marine Dsl sulfur %: 0.05
CNG/LPG sulfur % : 0.003
Minimum temper. (F): 41.3
Maximum temper. (F): 71.4
Average temper. (F): 56.4
Altitude of region : LOW
EtOH Blend % Mkt :99.9

EtOH Vol %
/END/

10.18

REGION PACKET

This is the packet that defines the region for which

emissions are

to be estimated.

The First record tells the type of region and

allocation to

perform.

Valid responses are:

US TOTAL -

50STATE

STATE

COUNTY

SUBCOUNTY

The remaining

emissions are for entire USA without state
breakout.

emissions are for all 50 states
and Washington D.C., by state.

emissions are for a select group of states
and are state-level estimates

emissions are for a select group of counties
and are county level estimates. |If necessary,
allocation from state to county will be performed.

emissions are for the specified sub counties
and are subcounty level estimates. |If necessary,
county to subcounty allocation will be performed.

records define the regions to be included.

The type of data which must be specified depends on the

region level.

US TOTAL

50STATE

STATE -
COUNTY

SUBCOUNTY -

/REGION/
Region Level
Washoe County
/END/

or use -
Region Level
Michigan

Nothing needs to be specified. The FIPS
code 00000 is used automatically.

Nothing needs to be specified. The FIPS
code 00000 is used automatically.

state FIPS codes

state or county FIPS codes. State FIPS
code means include all counties in the
state.

county FIPS code and subregion code.

: COUNTY
NV : 32031



SOURCE CATEGORY PACKET

This packet is used to tell the model which source
categories are to be processed. It is optional.
IT used, only those source categories list will
appear in the output data file. If the packet is
not found, the model will process all source
categories in the population files.

Diesel Only -

12270000000

12282020000

12285002015
Spark Ignition Only -

12260000000

12265000000

12267000000

12268000000

12282005010

12282005015

12282010005

12285004015

12285006015
This is the packet that lists the names of output files
and some of the input data files read by the model. |IF
a drive:\path\ is not given, the location of the
NONROAD.EXE fille itself is assumed. You will probably
want to change the names of the Output and Message Files
to match that of the OPTion file, e.g., MICH-97_.0PT,
MICH-97 .0UT, MICH-97_MSG, and if used MICH-97_AMS.

/RUNFILES/

ALLOC XREF : data\allocate\allocate.xrf
ACTIVITY : datal\activity\activity.dat
EXH TECHNOLOGY : data\tech\tech-exh.dat

EVP TECHNOLOGY : data\tech\tech-evp.dat
SEASONALITY : data\season\season.dat
REGIONS : data\season\season.dat
MESSAGE - c:\nonroad\opt\201110wd.msg
OUTPUT DATA > c:\nonroad\opt\201110wd.out
EPS2 AMS :

US COUNTIES FIPS : data\allocate\fips.dat
RETROFIT :

/END/

This is the packet that defines the equipment population
files read by the model.

/POP FILES/

Population File :c:\nonroad\data\pop\nv.pop
/END/
POPULATION FILE > c:\nonroad\data\POP\MI . POP

This is the packet that defines the growth Ffiles
files read by the model.

/GROWTH FILES/
National defaults : data\growth\nation.grw
/END/



/ALLOC FILES/

Air trans. empl.
Undergrnd coal prod:
Construction cost
Harvested acres
Golf course estab.
Wholesale estab.
Family housing

:c:\nonroad\data\al locate\nv_airtr.alo
c:\nonroad\data\allocate\nv_coal.alo
c:\nonroad\data\al locate\nv_const.alo
c:\nonroad\data\al locate\nv_farms.alo
c:\nonroad\data\al locate\nv_golf.alo
c:\nonroad\data\al locate\nv_holsl.alo
c:\nonroad\data\al locate\nv_house.alo
Logging employees :c:\nonroad\data\allocate\nv_loggn.alo
Landscaping empl. c:\nonroad\data\al locate\nv_Iscap.alo
Manufacturing empl.:c:\nonroad\data\allocate\nv_mnfg.alo
Oil & gas employees:c:\nonroad\data\allocate\nv_oil.alo
Census population c:\nonroad\data\al locate\nv_pop.alo
Allocation File c:\nonroad\data\al locate\nv_rail.alo
RV Park establish. :c:\nonroad\data\allocate\nv_rvprk.alo
Snowblowers comm. c:\nonroad\data\al locate\nv_sbc.alo
Snowblowers res. c:\nonroad\data\allocate\nv_sbr.alo
Snowmobiles :c:\nonroad\data\al locate\nv_snowm.alo
Rec marine inboard :c:\nonroad\data\allocate\nv_wib.alo
Rec marine outboard:c:\nonroad\data\allocate\nv_wob.alo
/END/

This is the packet that defines the emssions factors
files read by the model.

/EMFAC FILES/

THC exhaust : data\emsfac\exhthc.emf
CO exhaust : data\emsfac\exhco.emf
NOX exhaust : data\emsfac\exhnox.emf
PM exhaust : data\emsfac\exhpm.emf
BSFC : data\emsfac\bsfc.emfF
Crankcase : data\emsfac\crank.emf
Spillage : data\emsfac\spillage.emf
Diurnal : data\emsfac\evdiu.emf
Tank Perm : data\emsfac\evtank.emf
Non-RM Hose Perm : data\emsfac\evhose.emf
RM Fill Neck Perm : data\emsfac\evneck.emf
RM Supply/Return : data\emsfac\evsupret.emf
RM Vent Perm : data\emsfac\evvent.emf
Hot Soaks : data\emsfac\evhotsk.emf
RuningLoss : data\emsfac\evrunls.emf
/END/

This is the packet that defines the deterioration factors
files read by the model.

/DETERIORATE FILES/

THC exhaust data\detfac\exhthc.det
CO exhaust : data\detfac\exhco.det
NOX exhaust : data\detfac\exhnox.det
PM exhaust : data\detfac\exhpm.det
Diurnal : data\detfac\evdiu.det
/END/

Optional Packets - Add initial slash /" to activate

/STAGE 11/
Control Factor : 90
/END/

Enter percent control: 95 = 95% control = 0.05 x uncontrolled
Default should be zero control.

/MODELYEAR OUT/
EXHAUST BMY OUT
EVAP BMY OUT
/END/



S1 REPORT/
SI report file-CSV :OUTPUTS\NRPOLLUT.CSV
/END/

/DAILY FILES/
DAILY TEMPS/RVP
/END/

PM Base Sulfur
cols 1-10: dsl tech type;
11-20: base sulfur wt%; or "1.0" means no-adjust (cert= in-use)
/PM BASE SULFUR/
T2 0.2000 .02247
T3 0.2000 0.02247
T3B 0.0500 .02247
T4A 0.0500 .02247
T4B 0.0015 .02247
T4 0.0015 .30
T4N 0.0015 -30
/END/
/SOURCE CATEGORY/

o

[e)eJeoleole]

12260001000
12265001000
12267001000
12268001000
12270001000
12260002000
12265002000
12267002000
12268002000
12270002000
12260003000
12265003000
12267003000
12268003000
12270003000
12260004000
12265004000
12267004000
12268004000
12270004000
12260005000
12265005000
12267005000
12268005000
12270005000
12260006000
12265006000
12267006000
12268006000
12270006000
12285000000
12282005010
12282005015
12282010005
12282020005
12282020010
12282020025
/END/



Written by Nonroad interface at 08/23/2012 10:49:04 AM
This is the options file for the NONROAD program.

The data is sperated into "packets”™ bases on common
information. Each packet is specified by an
identifier and a terminator. Any notes or descriptions
can be placed between the data packets.

9/2005 epa: Add growth & tech years to OPTIONS packet
and Counties & Retrofit files to RUNFILES packet.

PERIOD PACKET

This is the packet that defines the period for

which emissions are to be estimated. The order of the
records matter. The selection of certain parameters
will cause some of the record that follow to be ignored.
The order of the records is as follows:

1 - Char 10 - Period type for this simulation.
Valid responses are: ANNUAL, SEASONAL, and MONTHLY
2 - Char 10 - Type of inventory produced.
Valid responses are: TYPICAL DAY and PERIOD TOTAL
3 - Integer - year of episode (4 digit year)
4 - Char 10 - Month of episode (use complete name of month)
5 - Char 10 - Type of day
Valid responses are: WEEKDAY and WEEKEND
/PERI0OD/
Period type : Monthly
Summation type : Typical day
Year of episode - 2011
Season of year :
Month of year : September

Weekday or weekend : Weekend
Year of growth calc:

Year of tech sel '

/END/

OPTIONS PACKET

This is the packet that defines some of the user
options that drive the model. Most parameters are
used to make episode specific emission factor
adjustments. The order of the records is fixed.
The order is as follows.

1 - Char 80 - First title on reports

2 - Char 80 - Second title on reports

3 - Real 10 - Fuel RVP of gasoline for this simulation

4 - Real 10 - Oxygen weight percent of gasoline for simulation
5 - Real 10 - Percent sulfur for gasoline

6 - Real 10 - Percent sulfur for diesel

7 - Real 10 - Percent sulfur for LPG/CNG

8 - Real 10 - Minimum daily temperature (deg. F)

9 - Real 10 - maximum daily temperature (deg. F)

10 - Real 10 - Representative average daily temperature (deg. F)

11 - Char 10 - Flag to determine if region is high altitude
Valid responses are: HIGH and LOW

12 - Char 10 - Flag to determine 1If RFG adjustments are made
Valid responses are: YES and NO

/OPTIONS/

Title 1 : WASHOE COUNTY, NEVADA

Title 2 : 2011 SEPTEMBER TYPICAL WEEKEND W/O OXYFUEL



Fuel RVP for gas : 8.321

Oxygen Weight % : 0

Gas sulfur % : .000465
Diesel sulfur % - .000522
Marine Dsl sulfur %: 0.05
CNG/LPG sulfur % : 0.003

Minimum temper. (F): 53.9
Maximum temper. (F): 87.2
Average temper. (F): 70.6
Altitude of region : LOW

EtOH Blend % Mkt : 0
EtOH Vol % -0
/END/

REGION PACKET

This is the packet that defines the region for which

emissions are

to be estimated.

The First record tells the type of region and

allocation to

perform.

Valid responses are:

US TOTAL -

50STATE

STATE

COUNTY

SUBCOUNTY

The remaining

emissions are for entire USA without state
breakout.

emissions are for all 50 states
and Washington D.C., by state.

emissions are for a select group of states
and are state-level estimates

emissions are for a select group of counties
and are county level estimates. |If necessary,
allocation from state to county will be performed.

emissions are for the specified sub counties
and are subcounty level estimates. |If necessary,
county to subcounty allocation will be performed.

records define the regions to be included.

The type of data which must be specified depends on the

region level.

US TOTAL

50STATE

STATE -
COUNTY

SUBCOUNTY -

/REGION/
Region Level
Washoe County
/END/

or use -
Region Level
Michigan

Nothing needs to be specified. The FIPS
code 00000 is used automatically.

Nothing needs to be specified. The FIPS
code 00000 is used automatically.

state FIPS codes

state or county FIPS codes. State FIPS
code means include all counties in the
state.

county FIPS code and subregion code.

: COUNTY
NV : 32031



SOURCE CATEGORY PACKET

This packet is used to tell the model which source
categories are to be processed. It is optional.
IT used, only those source categories list will
appear in the output data file. If the packet is
not found, the model will process all source
categories in the population files.

Diesel Only -

12270000000

12282020000

12285002015
Spark Ignition Only -

12260000000

12265000000

12267000000

12268000000

12282005010

12282005015

12282010005

12285004015

12285006015
This is the packet that lists the names of output files
and some of the input data files read by the model. |IF
a drive:\path\ is not given, the location of the
NONROAD.EXE fille itself is assumed. You will probably
want to change the names of the Output and Message Files
to match that of the OPTion file, e.g., MICH-97_.0PT,
MICH-97 .0UT, MICH-97_MSG, and if used MICH-97_AMS.

/RUNFILES/

ALLOC XREF : data\allocate\allocate.xrf
ACTIVITY : datal\activity\activity.dat
EXH TECHNOLOGY : data\tech\tech-exh.dat

EVP TECHNOLOGY : data\tech\tech-evp.dat
SEASONALITY : data\season\season.dat
REGIONS : data\season\season.dat
MESSAGE - c:\nonroad\opt\201109we.msg
OUTPUT DATA > c:\nonroad\opt\201109we.out
EPS2 AMS :

US COUNTIES FIPS : data\allocate\fips.dat
RETROFIT :

/END/

This is the packet that defines the equipment population
files read by the model.

/POP FILES/

Population File :c:\nonroad\data\pop\nv.pop
/END/
POPULATION FILE > c:\nonroad\data\POP\MI . POP

This is the packet that defines the growth Ffiles
files read by the model.

/GROWTH FILES/
National defaults : data\growth\nation.grw
/END/



/ALLOC FILES/

Air trans. empl.
Undergrnd coal prod:
Construction cost
Harvested acres
Golf course estab.
Wholesale estab.
Family housing

:c:\nonroad\data\al locate\nv_airtr.alo
c:\nonroad\data\allocate\nv_coal.alo
c:\nonroad\data\al locate\nv_const.alo
c:\nonroad\data\al locate\nv_farms.alo
c:\nonroad\data\al locate\nv_golf.alo
c:\nonroad\data\al locate\nv_holsl.alo
c:\nonroad\data\al locate\nv_house.alo
Logging employees :c:\nonroad\data\allocate\nv_loggn.alo
Landscaping empl. c:\nonroad\data\al locate\nv_Iscap.alo
Manufacturing empl.:c:\nonroad\data\allocate\nv_mnfg.alo
Oil & gas employees:c:\nonroad\data\allocate\nv_oil.alo
Census population c:\nonroad\data\al locate\nv_pop.alo
Allocation File c:\nonroad\data\al locate\nv_rail.alo
RV Park establish. :c:\nonroad\data\allocate\nv_rvprk.alo
Snowblowers comm. c:\nonroad\data\al locate\nv_sbc.alo
Snowblowers res. c:\nonroad\data\allocate\nv_sbr.alo
Snowmobiles :c:\nonroad\data\al locate\nv_snowm.alo
Rec marine inboard :c:\nonroad\data\allocate\nv_wib.alo
Rec marine outboard:c:\nonroad\data\allocate\nv_wob.alo
/END/

This is the packet that defines the emssions factors
files read by the model.

/EMFAC FILES/

THC exhaust : data\emsfac\exhthc.emf
CO exhaust : data\emsfac\exhco.emf
NOX exhaust : data\emsfac\exhnox.emf
PM exhaust : data\emsfac\exhpm.emf
BSFC : data\emsfac\bsfc.emfF
Crankcase : data\emsfac\crank.emf
Spillage : data\emsfac\spillage.emf
Diurnal : data\emsfac\evdiu.emf
Tank Perm : data\emsfac\evtank.emf
Non-RM Hose Perm : data\emsfac\evhose.emf
RM Fill Neck Perm : data\emsfac\evneck.emf
RM Supply/Return : data\emsfac\evsupret.emf
RM Vent Perm : data\emsfac\evvent.emf
Hot Soaks : data\emsfac\evhotsk.emf
RuningLoss : data\emsfac\evrunls.emf
/END/

This is the packet that defines the deterioration factors
files read by the model.

/DETERIORATE FILES/

THC exhaust data\detfac\exhthc.det
CO exhaust : data\detfac\exhco.det
NOX exhaust : data\detfac\exhnox.det
PM exhaust : data\detfac\exhpm.det
Diurnal : data\detfac\evdiu.det
/END/

Optional Packets - Add initial slash /" to activate

/STAGE 11/
Control Factor : 90
/END/

Enter percent control: 95 = 95% control = 0.05 x uncontrolled
Default should be zero control.

/MODELYEAR OUT/
EXHAUST BMY OUT
EVAP BMY OUT
/END/



S1 REPORT/
SI report file-CSV :OUTPUTS\NRPOLLUT.CSV
/END/

/DAILY FILES/
DAILY TEMPS/RVP
/END/

PM Base Sulfur
cols 1-10: dsl tech type;
11-20: base sulfur wt%; or "1.0" means no-adjust (cert= in-use)
/PM BASE SULFUR/
T2 0.2000 .02247
T3 0.2000 0.02247
T3B 0.0500 .02247
T4A 0.0500 .02247
T4B 0.0015 .02247
T4 0.0015 .30
T4N 0.0015 -30
/END/
/SOURCE CATEGORY/

o

[e)eJeoleole]

12260001000
12265001000
12267001000
12268001000
12270001000
12260002000
12265002000
12267002000
12268002000
12270002000
12260003000
12265003000
12267003000
12268003000
12270003000
12260004000
12265004000
12267004000
12268004000
12270004000
12260005000
12265005000
12267005000
12268005000
12270005000
12260006000
12265006000
12267006000
12268006000
12270006000
12285000000
12282005010
12282005015
12282010005
12282020005
12282020010
12282020025
/END/



Written by Nonroad interface at 08/23/2012 10:41:27 AM
This is the options file for the NONROAD program.

The data is sperated into "packets”™ bases on common
information. Each packet is specified by an
identifier and a terminator. Any notes or descriptions
can be placed between the data packets.

9/2005 epa: Add growth & tech years to OPTIONS packet
and Counties & Retrofit files to RUNFILES packet.

PERIOD PACKET

This is the packet that defines the period for

which emissions are to be estimated. The order of the
records matter. The selection of certain parameters
will cause some of the record that follow to be ignored.
The order of the records is as follows:

1 - Char 10 - Period type for this simulation.
Valid responses are: ANNUAL, SEASONAL, and MONTHLY
2 - Char 10 - Type of inventory produced.
Valid responses are: TYPICAL DAY and PERIOD TOTAL
3 - Integer - year of episode (4 digit year)
4 - Char 10 - Month of episode (use complete name of month)
5 - Char 10 - Type of day
Valid responses are: WEEKDAY and WEEKEND
/PERI0OD/
Period type : Monthly
Summation type : Typical day
Year of episode - 2011
Season of year :
Month of year : September

Weekday or weekend : Weekday
Year of growth calc:

Year of tech sel '

/END/

OPTIONS PACKET

This is the packet that defines some of the user
options that drive the model. Most parameters are
used to make episode specific emission factor
adjustments. The order of the records is fixed.
The order is as follows.

1 - Char 80 - First title on reports

2 - Char 80 - Second title on reports

3 - Real 10 - Fuel RVP of gasoline for this simulation

4 - Real 10 - Oxygen weight percent of gasoline for simulation
5 - Real 10 - Percent sulfur for gasoline

6 - Real 10 - Percent sulfur for diesel

7 - Real 10 - Percent sulfur for LPG/CNG

8 - Real 10 - Minimum daily temperature (deg. F)

9 - Real 10 - maximum daily temperature (deg. F)

10 - Real 10 - Representative average daily temperature (deg. F)

11 - Char 10 - Flag to determine if region is high altitude
Valid responses are: HIGH and LOW

12 - Char 10 - Flag to determine 1If RFG adjustments are made
Valid responses are: YES and NO

/OPTIONS/

Title 1 : WASHOE COUNTY, NEVADA

Title 2 : 2011 SEPTEMBER TYPICAL WEEKDAY W/0O OXYFUEL



Fuel RVP for gas : 8.321

Oxygen Weight % : 0

Gas sulfur % : .000465
Diesel sulfur % - .000522
Marine Dsl sulfur %: 0.05
CNG/LPG sulfur % : 0.003

Minimum temper. (F): 53.9
Maximum temper. (F): 87.2
Average temper. (F): 70.6
Altitude of region : LOW

EtOH Blend % Mkt : 0
EtOH Vol % -0
/END/

REGION PACKET

This is the packet that defines the region for which

emissions are

to be estimated.

The First record tells the type of region and

allocation to

perform.

Valid responses are:

US TOTAL -

50STATE

STATE

COUNTY

SUBCOUNTY

The remaining

emissions are for entire USA without state
breakout.

emissions are for all 50 states
and Washington D.C., by state.

emissions are for a select group of states
and are state-level estimates

emissions are for a select group of counties
and are county level estimates. |If necessary,
allocation from state to county will be performed.

emissions are for the specified sub counties
and are subcounty level estimates. |If necessary,
county to subcounty allocation will be performed.

records define the regions to be included.

The type of data which must be specified depends on the

region level.

US TOTAL

50STATE

STATE -
COUNTY

SUBCOUNTY -

/REGION/
Region Level
Washoe County
/END/

or use -
Region Level
Michigan

Nothing needs to be specified. The FIPS
code 00000 is used automatically.

Nothing needs to be specified. The FIPS
code 00000 is used automatically.

state FIPS codes

state or county FIPS codes. State FIPS
code means include all counties in the
state.

county FIPS code and subregion code.

: COUNTY
NV : 32031



SOURCE CATEGORY PACKET

This packet is used to tell the model which source
categories are to be processed. It is optional.
IT used, only those source categories list will
appear in the output data file. If the packet is
not found, the model will process all source
categories in the population files.

Diesel Only -

12270000000

12282020000

12285002015
Spark Ignition Only -

12260000000

12265000000

12267000000

12268000000

12282005010

12282005015

12282010005

12285004015

12285006015
This is the packet that lists the names of output files
and some of the input data files read by the model. |IF
a drive:\path\ is not given, the location of the
NONROAD.EXE fille itself is assumed. You will probably
want to change the names of the Output and Message Files
to match that of the OPTion file, e.g., MICH-97_.0PT,
MICH-97 .0UT, MICH-97_MSG, and if used MICH-97_AMS.

/RUNFILES/

ALLOC XREF : data\allocate\allocate.xrf
ACTIVITY : datal\activity\activity.dat
EXH TECHNOLOGY : data\tech\tech-exh.dat

EVP TECHNOLOGY : data\tech\tech-evp.dat
SEASONALITY : data\season\season.dat
REGIONS : data\season\season.dat
MESSAGE - c:\nonroad\opt\201109wd.msg
OUTPUT DATA > c:\nonroad\opt\201109wd.out
EPS2 AMS :

US COUNTIES FIPS : data\allocate\fips.dat
RETROFIT :

/END/

This is the packet that defines the equipment population
files read by the model.

/POP FILES/

Population File :c:\nonroad\data\pop\nv.pop
/END/
POPULATION FILE > c:\nonroad\data\POP\MI . POP

This is the packet that defines the growth Ffiles
files read by the model.

/GROWTH FILES/
National defaults : data\growth\nation.grw
/END/




















































































































































































































































































Washoe County Train Data









Total Non-road Mobile Source Emissions in Washoe County
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Supporting Documentation for On-road Mobile Sources



MOVES Input Files















































































































MOVES Emissions Data






























Diesel Idling Data
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